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SUMMARY

A fast computer code COSAL for transition prediction in
three~dimensional boundary layers using compressible stability
analysis is developed. The compressible stability eigenvalue
problem is solved using a finite~difference method and the code
is a black-box in the sense that no guess of the eigen-value
is required from the user. Several optimization procedures are
incorporated in COSAL to calculate integrated growth rates (N
factor) for transition correlation, for swept and tapered laminar

flow control wings, using the well known eN method.

The optimization procedures incorporated in COSAL have been
derived from SALLY code develéped by Drs. Andrew Srokowski and
Steven Orszag. COSAL was developed under NASA contracts NAS1-15604
and NAS1-16572.
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l. INTRODUCTION

The stability properties of compressible laminar boundary
layers are particularly relevant to the phenomenon of laminar-
turbulent flow transition. Recently, interest in this problem
has increased because of applications to Laminar Flow Control
(LFC) technology. In such applications there is a need for fast
computer codes to perform efficient design calculations. The
computer code COSAL (Compressible Stability Analysis) has been
developed for this purpose. It can perform optimized stability
caiculations for general parallel flows over swept wings.

The linear stability aﬁalysis of three-dimensional compress-
ible boundary layers involves solution of an eigenvalue problem
for an eighth-order system of differential equations. In the
case of two-dimensional boundary layers or in the absence of
dissipation in three-dimensional flow, the eighﬁh—order system
reduces to the sixth order.

The basic equations for the linear stability analysis of
parallel-flow compressible boundary layers are derived using
small disturbance theory. Infinitesimal disturbances of sinusoidal
form are imposed on the steady boundary layer flow and substituted
in the compressible Navier-Stokes equations. Assuming that the -
mean flow is locally parallel, a set of five ordinary differential
equations is obtained. Of these, there are three second-order
momentum equations, one second-order energy equation and one first
order continuity equation. Most commonly, this system is reduced

to a set of eight first order ordinary differential equations
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making the system amenable to initial-value numerical iﬁtegration
procedureé. Mack [1], for example, makes use of the initial value
approach for the solution of the compressible stability eigenvalue
problem.

In the computer code COSAL, a finite-difference method,
developed by Malik and Orszag [2], is incorporated for the solu-
tion of the compressible stability equations. The stability equa-
tions are solved in their original forﬁ (3 second-order‘momentum
equations, one second order energy and one first-order continuity
equation). The code includes two eigenvalue search procedures —
global (which is used when no guess is available) and local (which
is used when a good guess is available). The local eigenvalue
search procedure used in the code is significantly faster than
the initial value approach employed by previous investigators.

COSAL is specifically designed to compute the. compressible
linear stability characteristics, and integrate the amplifica-
tion rates (N factor) of boundary layer disturbances on swept
and tapered wings. In three-dimensional layered flow, such as
that on a wing, the dispersion relation is given by the complex
relation

w=uw (a,B) ' (1)
where the o,8 and w are, in general, complex. Therefore, there
are four arbitrary real.parameters among ¢,8, and w. There are
several ways to remove this arbitrariness [3]. In our analysis
we choose to use temporal stability theory in which @, 8 are real
and w is complex. It is thus assumed that the wavelike distur-

bances have x and z (see Fig. 1) components of waves number o and
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FREE STREAM

FIGURE |. SWEPT ( SWEEP ANGLE 95) COORDINATE SYSTEM;

u—p’. K, AND VQ’REPRESENT THE POTENTIAL FLOW VELOCITY,

THE WAVE NUMBER, AND THE GROUP VELOCITY

—

VECTORS RESPECTIVELY.
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B, respectively, and have a frequency wr=Re(w). It is further
assumed that the disturbances grow or decay only in time. They
grow if wi=Im(w)>o and decay if w, <o. An N-factor for transition

correlation may be defined as

S ‘
N = f _Imlw) 4 (2)
| Re (Vq) |
S¢
where gg = [g%,%%] is the (complex) group velocity and s

is the arc length along an appropriate curve on the wing. Sub-
scripts‘C and T indicate critical (linearly unstable) and on-
set of transition, respectively.
The N-factor (2) is not fully defined until a prescription
is given for singling out a specific mode at each position on
the wing and for defining a specific curve on which to integrate.
We choose to integrate along the curve whose tangent is defined
by the real par£ of the group velocity Vector.
Four different methods are provided in COSAL to prescribe the mode

whose growth is integrated to calculate N-factor. These are

1) Envelope method

- Specify the real frequency W, and maximize the growth rate ws

with respect tou the disturbance wave numbers o,3. -

2) Fixed wavelength and orientation method
1

Specify the disturbance wavelength A & ST and the
a- + B

orientation V.

3) Fixed wavelength and frequency method

Specify the disturbance wave length A and the real frequency



4) Fixed orientation and frequency method

Specify the disturbance orientation ¢ and its frequency w .

The user has to choose any one of the above methods and
COSAL will calculate the N factor. The good news for the user's
of ‘incompressible stability analysis code - SALLY [4] is that

COSAL accepts almost the same inputs as SALLY.
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2. COSAL USER'S GUIDE

2.1 Program Cosal

The computer code COSAL is specifically designed to compute
the\compressible linear stability characteristics and integrate
the amplification rates of boundary layer disturbances on swept
and tapered wings.

The coordinate system used in COSAL is given in Fig. 2. The
boundary layer profile data is input to COSAL on a constant radius,
r=r_, (see Fig. 2). The integration of the disturbance amplifica-
tion rate is performed on a trajectory defined by the real parts
of the (complex) group velocity vector §g (see Fig. 3). Since the
conical flow assumption (see Section 3.1) is used in calculating
the boundary layer profiles, the desired boundary layer data at
radii other than rO are calculated inside COSAL using conical flow
similarity transformations.

The COSAL code employs two different procedures for the
solution of the compressible stability eigenvalue problem— a
global method which is used when no guess of the eigenvalue is
available (e.g., when solution is started) and a local method
which is used when a good guess of the eigenvalue is available.

A second-order accurate finite—difference representation -~
of the compressible stability equations is employed which results
in a block-tridiagonal system of equations. A generalized matrix

eigenvalue problem is then set up and solved using the complex
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FREE STREAM

FIGURE 2. COORDINATE CONVENTIONS USED BY PROGRAM

COSAL.
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LOCAL POTENTIAL
FLOW DIRECTION

STATION NO. NZ-1|

WAVE  STATION NO. NZ

FIGURE 3. SCHEMATIC OF INTEGRATION PATH USED

FOR CALCULATING N FACTORS.
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LR algorithm [5] for global eigenvalue search. The local search

is performed by inverting the block-tridiagonal system using

block LU factorization together with the inverse Rayleigh iteration
[5] procedure in which the eigenvalue, eigenfunction and its adjoint
are obtained simultaneously. The group velocities are obtained at
little extra cost to the local eigenvalue search. The accuracy of
the local eigenvalue and group velocity is enhanced using Richard-
son's extrapolations. The resulting values are fourth order accurate.

More detail of the numerical scheme is given in [2].

2.2 Computer Resources

The storage requirements of COSAL are largely governed by the
desired accuracy in the globai eigenvalue solution. When the glo-
bal eigenvalue problem is solved using the LR algorithm, the stor-
age requirements are of O(Kz) while the computational work involved
is of O(K3) where K=5I, (L being the number of subdivisions of the
computational domain) for the eighth order system of equations and
K=4L for the sixth order system. Comparatively, the solution of
the local eigenvalue problem using the present method requires only
O(K) storage and O(K) work. It is important therefore to use the
globallmethod only wpen necessary. The COSAL code is designed %P
such a way that it sélves the global problem only when no guess is
available during integration of the disturbance amplification rates.
In the present version of the code K=100 for the global problem
which allows L=20 for the eighth order system and'L=25 for the

sixth order system. The storage requirements for the COSAL code
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are 170, 000 octal words on CYBER 175. Since the global method
is used only to provide a guess of the eigenvalue, the loss
of accuracy using L=20 is not considered a deficiency of
the code. If, however, the increased accuracy in the global
solution is needed the code could be modified by changing
two Fortran statements in the main program (see below). A
maximum of K=160 can be used which would allow L=32 for the
eighth order system and =40 for the sixth order system. The
storage requirements for K=160 case would be about 270,000
octal words.
The following changes would be required in COSAL if K=160
is to be used:

The dimension statement in the present version

COMPLEX AC(100,100), EIGA(100)

o

should be changed to

COMPLEX AC(160,160), iEIGA(160}

And the dataistatement

« « « o . NDIM/10O0O/. . . . .

should be changed to

« « « . . NDIM/160/. . . . .



Mack [6] reported that for transonic flows the difference
between the results of the.sixth—order system and those of the
eighth order system is small. This was also confirmed by the
calculations performed using COSAL. It therefore is desirable
to use the sixth-order system for the global eigenvalue problem
which is solved only to provide a guess. Some computer timings
for the global method on a CYBER 175 computer are given in
Table 1. All timings were obtained using the internal clock
and are averaged over three different test cases for a swept
wing.

The maximum number of subdivisions allowed for the local
eigenvalue solution is 100 (the storage requirement remains
170,000 octal) in the present version of the code. The accuracy
of the local eigenvalue and the group velocity is increased by
use of Richardson's extrapolations. The maximum number of sub-
divisions ih thesé extrapolations should not increase [~<100.
Some data on the speed of local eigenvalue solution are given
in Table 2.

The overall time required by COSAL code depends obviously
upon the desired option and the number of stations to be used
in search of instabilities. The exe;ution~time-fdr‘tést case~

No. 4 (see Section 2.4 below) was about 180 seconds.

11
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Table 1 Timings for the global eigenvalue method
(time given in seconds on a CYBER 175 computer).

L 8th order system 6th order system
15 3.15 2.05
20 7.12 5.17
25 13.47 8.65

Table 2 Timings for the local eigenvalue method

L 8th order system 6th order system
20 0.61 0.40
40 1.14 . 0.77
80 2.22 ' 1.52




2.3 Input/Output

The program card (for CDC machines) reads:
PROGRAM COSAL (INPUT, OUTPUT, TAPES5=INPUT, TAPE6=0UTPUT,

TAPE7)

TAPE5 and TAPE6 are input and output units respectively,
while TAPE7 contains the boundary layer profile data generated
elsewhere for stability analysis.

The control cards needed to run COSAL are

(USER INFORMATIONS)

GET, COSAL.
FTN,I=COSAL, OPT=2.
GET,TAPE7=BLDATA.
LDSET,PRESETA=NGINF.
LGO.

EXIT.

7/8/9 End of record
SCARDIN

Input data

SEND

6/7/8/9 End of file
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COSAL reads user supplied input through Namelist $CARDIN.

All other inputs are read from file TAPE7, generated by the
boundary layer program WING. Except for a few additional
parameters, the inputs to COSAL are the same as for SALLY.
The default values for these additional parameters (which will
be appropriate in most caées) will allow COSAL to be used with
exactly the same inputs as for SALLY. Variables appearing in

$SCARDIN are described below.

ALPHA Non dimensional wave number component

ALPX Series of ALPHA values is input into this array
(specify with IAB = 1)

BETA Non dimensional wave number component. (Note:
ALPHA and BETA need only be input if IBEGIN = 1
and ITRIV = 1 are selected or if IAB = 0 and
ITRIV = 0 are selected.)

BETX Series of BETA values is input into this array
(Specify with IAB = 1)

IAB Flag which specifies which of several options
for a simple eigenvalue computation at a single
station will be selected (default = 0)

IAB = 0 Input ALPHA and BETA will be used for simple
eigenvalue computation

IAB = 1 String of input ALPHA, BETA pairs will be used
for string of simple eigenvalue computations.

Limit of 10 (Input through ALPX, BETX arrays)
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IAB

IBEGIN

IBEGIN =

IBEGIN =

IBLIND

IBLIND =

IBLIND =

1

0

0

1

One input wavelength -to chord (XLENC) value will be
used with input values of PSI for a string of simple
eigenvalue computations (limit of 10 PSI values).
ALPHA and BETA will then be computed by the program.
ITRIV = 0 needs to be input for any of the IAB options
to be executed. (NPSI also needs to be input)

Flag which determines whether input ALPHA and BETA
will be used to make a wavenumber for initial in-
stability search, for ITRIV = 1 option. (default = 0)
Input ALPHA and BETA will be used to make wave number.
Program will proceed from station NSTART to search
for unstable mode for wavenumber obtained from in-
put ALPHA and BETA. (Specified only with ITRIV = 1)
IBLIND must be set to zero if IBEGIN is set to one.
Disables the option.

Flag which determines starting mode for ITRIV = 1.
(default = 1)

At station NSTART, an ALPHA BETA combination that
yields a good unstable mode is known. This ALPHA

and BETA combination must be input.

If/IBEGIN is Set to one, and IBLIND is'set to zero:_
program will execute as described under IBEGIN = 1.
ALPHA and BETA for unstable mode is not known. User
should input range of XLENC and specify value of

PSI (input or default). Program will search for
unstable modes automatically within the specified
PSI-XLENC matrix. If IBLIND = 1 is selected, IBEGIN

must be set to zero.

15



ICHEB

ICHEB

ICHEB

ICHEB

ICON

ICON

ICON

ICON

IPR1

IPR2

Flag which specifies how number of node points is to
be determined for finite-difference solution. (de-
fault = 2)

NCHEB node points will be used and increased to
satisfy accuracy tests

Default number of node points will be used and
increased to satisfy accuracy tests

NCHEB points will be used for all stations and

not changed.

Flag which determines the number of stable regions
through which computation will be allowed. (de-
fault = 1)

Program will terminate computation upon encounter-
ing first stable region

Program will continue through first stable region
and will.pick up computing a second unstable zone,
if one exists. Program will terminate upon encounter-
ing second stable region. N factor will be reset to
zero upon encountering second unstable zone.

Program will compute through all stable-unstable
regions

Flag which controls the print of mean flow profiles

" as provided through TAPE 7. (default = 0) Note:

Print flags set to 1 enable printing. Print flags

set to 0 disable printing.
Flag which controls print of eigenvalue spectrum from

the global eigenvalue calculation. (default = 0)



IPR3 Flag wﬁich controls print of local eigenvalue
search iterations. (default = 0)

IPR4 Flag which controls print of eigénfunction
(default = 0)

IPRS Flag which controls print of boundary layer pro-
files which have been interpolated to the érid
desired for computations. (default = 0)

IRP7 Flag which controls print of intermediate iteration
results. Useful for diagnosing program malfunctions,
but produces more information than is needed when
running routine production jobs. (default = 0)

IPRZ Flag which determines if the accuracy of local
eigenvalue and group velocity will be increased
using Richardson's extrapolation. Non-zero IPRZ
will triger extrapolation using NCHEB, (NCHEB +

IPRZ), and (NCHEB + 2 * IPRZ) points. ( (NCHEB +

2 * IPRZ)' .LE.101). (DEFAULT IPRZ = 10))
IPRZ = 0 Richardson's extrapolation not used.
IPSI Flag which determines whether default crossflow

or streamwise angles, or the user input angles
will be used for unstable mode Search. (default =
0)

IPSI = 0 Default streamwise or critical crossflow angles

will be used for unstable mode search.



IPSI

ITRIV

ITRIV

ITRIV

ITRIV

ITRIV

1

4

5

User input angle PSI will be used as wave angle
for unstable mode search.

Flag which specifies which of the major computing
options is to be selected (default = 5)

Simple eigenvalue computation at one station.
(NSTAT = 0; NWANT must be given) IAB parameter
must be set to execute desired option.

Program will follow and integrate N factors for

a disturbance of fixed frequency. Search pro-
cedure to maximize amplification will be imple-
mented. IBLIND must also be set to 0 or 1.

(See instructions for IBLIND)

Program will follow and integrate N factors for

a disturbance of fixed wavelength and orientation.
(Relative to local free stream direction). Fre-
quency of the disturbance changes.

Amplification rates are not maximized.

Only one value of PSI and XLENC may be input.
NPSI and NXLEN must be set to 1.

If IPSI = 0, default critical crossflow angle
obtained at station NSTART will be followed all
the way through. |

Program will follow and integrate N factors for
a disturbance of fixed wavelength and frequency.
Orientation of the disturbance changes. Amplifi-

cation rates are not maximized.



ITRIV = 6

ITYP

ITYP

ITYP

MG

NAB

NCHEB

= O

Program will follow and integrate N factors for
a disturbance of fixed orientation and frequency.
Disturbance wavelength changes.

Flag which specifies whether computation is to
be for crossflow or 2-D Tollmein-Schlichting
type disturbances. (default = 0)

Crossflow Computation.

T-S computation.

Value of M determines the order of stability
equations to be used in local eigenvalue search.
(default = 5)

The full 8th order stability equations will be
solved.

The reduced 6th order stability equations will
be solved.

Value of MG determines the order of.stability
equations to be used in global eigenvalue search.
(default = 4)

The full 8th order stability equations will be

solved.

' The reduced 6th order stability equations will =~ -~

be solved.

Number of ALPX -~ BETX pairs (Limit of 10)

Number of node points to be used in local eigen-
value computation. (default = 21). For maximum

allowable limit, see IPRZ.
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Number of node points used in global eigenvalue
search, ((NG-1)*MG).LE.NDIM), (DEFAULT NG = 21).
Note: As noted in section 2.2, the present ver-
sion allows NDIM = 100. NDIM can be increased up
to 160 as described in Section 2.2.

Flag which controls integration of the amplification
rate (default = 2)

No integration of amplification rate. Calcula-
tions will be performed along an arc of constant
radius.

Amplification rates Will be integrated.

Assumes zero amplitude at leading edge.
Amplification rates will be integrated. If NR=0
then starting disturbance amplitude will be taken
as one at station number = NZERO. (N-factor = 0)
IF NR=1, this denotes a restart run which means
that the N-factor, Reynolds number, displacement
thickness, radius, ALPHA and BETA at the starting
location must be input from the previous run.

If NR=2 this is the same as (NR=0) except that
NZERO is set internally to be the station immediately
befbré the first one for which good unstable modes
are found.

Number of values being input into PSI array. (de-

fault = 1, maximum is 10)

Sy
o



NR

NR =0

NR = 2

NSTART

NSTAT

NSTAT

NSTAT

NSTOP

NWANT

NXLEN

NZERO

[ d
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Flag used in conjunction With NINTEG; NR specifies
whether or not a restart is being attempted. (see
additional instructions under NINTEG); (default = 2).
Not a restart.

This is a restart run.

Note: NR=1] restart option can only be used for
ITRIV=1 with NINTEG=2.

Not a restart.

Station number at which to begin computation for
multiple station computation.

Fla§ which specifies whether only one station.

is to be computed (default = 1)

Only one station desired. (NWANT must be input)

Set for ITRIV .EQ. 0

More than one station desired.

NSTART and NSTOP must be input. Set for ITRIV .NE. 0
Station number at which to end computation.

Station number when only one station is to be
computed. (default = 0)

Number of input values of XLENC

(ITRIV:

i

034 Limited-tq 1) oo . -
(ITRIV = 5; Limited to 1), (ITRIV = 1;6: Limited to 5)
(default = 1)

Station number at which initiél disturbanée ampli-
tude is to be taken as 1, and the N FACTOR = 0.
(default = 2). NZERO needs to be specified only

if NR = 0. See more information under NINTEG.
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PSI Angle of the norﬁél to the disturbance wave front
measured positive counterclockwise from local free
stream direction. (PSI array is zeroed out in data
statement. PSI is input in degrees).

NPSI values may be input. For ITRIV = 0;5
NPSI is limited to 10. For ITRIV=1 or 4 or 6,
NPSI is limited to 1.

RFREQ Physical frequency of disturbance which COSAL
is to follow. (hertz) (default = 0.5 HZ)

XLENC Ratio of disturbance wavelength to wing chord.
(default = .0005)

YEDGE Edge of the boundary layer for stability cal-
culations, y:/G*. A relatively large ETAE is
needed since disturbances are assumed to vanish
at the outer boundary in global eigenvalue search.
(In local calculations, however, asymptotic
boundary conditions are imposed at the outer
boundary and a smaller value can be used). The
default value will be adequate in most situations

(default = 100.0)

The following parameters are required when a restart is -~
attempted (with ITRIV = 1) using the ﬁR = 1 option. Values of
parameters are taken from a solution station where a good un-
stable mode has previously been found. NSTART has to be set
to the station number from which restart parameters have been

taken.



DSTZIN

RADIN

REYIN

XNIN
Additionally,
good solution

to zero.

Restart displacement thickness

Restart radius

Restart Reynolds number

Restart N FACTOR

ALPHA and BETA values corresponding to the last

must be input. IBEGIN and IBLIND must be set

Description of Output

The output of COSAL is, in general, self-explanatory.

Some of the FORTRAN variable names are described here.

DSTZ

ALPHA

BETA

OMEGA

VA

6*, displacement thickness used as a length scale
o, non-dimensional wave number in thevx—direction
(Fig. 2 ). The wave number is non-dimensionalized
with the displacement thickness of the velocity
profile in x-direction.

B, non-dimensional wave number in the Z-direction.

w, non-dimensional complex frequency.

*
274 * * ., . .
w= 5 W where w 1s dimensional frequency
e *

in Hertz and § and Ueare the displacement

thickness and edge value of the x~component of

—

velocify.

3w
aa

component in x-direction.

, non-dimensional (complex) group velocity



PHI

PSI

XLENC

FREQ

RFREQ

N FACTOR

ARG

MACH NO

24

Q

39, group velocity component in Z - direction.

¢, angle of the local potential flow velocity
1 HE )
Ue

vector with the x-axis. (¢ = tan”

¥, wave angle with respect to the local potential

18
o -9)

flow velocity vector. (¥ = tan
Y 1is taken positive in the counterclockwise
direction.

A/c, ratio of the wavelength to the airfoil chord.
Real (w), non-dimensional disturbance frequency.
Realv(w*), physical disturbance frequency (HZ).
Logarithmic exponent of disturbance amplitude
ratio (N = loge A/Ao)

Indicator of local growth rate. Specifically,

ARG is the rate of change of N FACTOR with surface

distance.

R, displacement thickness Reynolds number.

U *
R = 3 8 , Where ve is the kinematic viscosity
e .
in the free stream.
U
M , edge Mach number. M_ = . S , where vy and
e ®  ABT,

A are the ratio of specific heats and the universal
gas constant respectively and Te is the free stream

temperature.



2.4 Sample Test Cases

Sample inputs for some test cases are given below. These
test cases are designed to bring to the user's attention the

options available in COSAL.

Case No. 1

It is desired to obtain a simple eigenvalue computation
for given wavenumber components ALPHA and BETA at station No. 10.
Full eigenvalue spectrum from global calculation will be printed.
The.eigenfunction corresponding to the most unstable mode will

also be printed. Inputs are:

NWANT = 10
NSTAT =0
ITRIV =0
ALPHA = .18
BETA = -.37
IAB =0
IPR2 =1
IPR4 =1

In this example, the program is allowed to use the default
number of node points (NG=NCHEB=21). - The global calculation i
made using the reduced sixth order system (MG=4) of equations.

The negativé of the (complex) global eigenvalue spectrum (a total
of MG*(NG-2) + 1 values) is printed. The real and imaginary parts
of an eigenvalue represents respectively the disturbance frequency
and its temporal growth rate. 1In the printout of the full eigen-

value spectrum, a mode with a negative imaginary part is unstable.

25
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The most unstable eigenvalue is selected from the spectrum and
multipliedvby (-1). The local eigenvalue search procedure is
then used to increase the accuracy of this mode and obtain the
corresponding eigenfunction and group velocities. The final
OMEGA which is printed is the result of Richardson's extrapola-
tion using 21, 31 and 41 node points. The group velocities VA
and VB are also the extrapolated values. The printed eigen-
function is, however, that obtained using 41 points. Five
components of eigenfunction printed are:

U - X component of the velocity perturbation

V- Y component of the velocity perturbation

P - pressure perturbation
T - temperature perturbation
W - Z component of the velocity perturbation

The eigenfunction can be printed only when the full eighth

order system (M=5) is solved for local eigenvalue search.

Case No. 2

It is desired to obtain a simple eigenvalue computation
for two sets of ALPHA-BETA pairs at station No. 10. It is also
desired that the global solution be obtained for the eighth

order system of equations using the default number of node

W

points. The local solution will be obtained for the default
value of NCHEB=21. However, the extrapolation parameter IPRZ

is set to 20; so the final eigenvalue will be obtained by



Richardson's extrapolation using 21, 41 and 61 node points.
For this case, the inputs are:

NWANT

= 10
NSTAT =0
ITRIV =0
ALPX = .18, .2
BETX = -.37, -.35
NAB =2
IAB =1
MG =5
IPRZ = 20
IPR2 =1

This example illustrates use of the IAB = 1 option. The
IAB = 1 option permits the user to do a series of calculations
of the type seen in Case No. 1. The pairs of ALPHA - BETA
values for which computations are to be made are read in
through the ALPX, BETX arrays. In-this example two pairs of
ALPHA-BETA values are used. The user can specify up to NAB =
10 values. The IAB = 1 option is particularly useful when the
user wishes to-construct a stability chart of a particular pro-
file. Referring now to the printout, we see that the fi?ét -
pair of wavenumbers (ALPHA-BETA) is the same as for Case No. 1.
In this case, however, MG = 5 is selected; so the global cal-

culations are made using the eighth order system of equations.

As the user can see, the calculated unstable eigenvalue is
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slightly different from that calculated by the global method
in the previous case where the default value of MG = 4 was '
used.

In the present case the local eigenvalue is obtained with

increased number of points.

Case No. 3

Case No. 2 illustrated an option (IAB = 1) for obtaining
stability results for a fixed location on the wing, when the
user wishes to input wave number pairs. This is not always
convenient. For example, a calculation might be needed where
the user has a fixed wavelength disturbance, and wants to see
what happens to the stability as the orientation angle changes.
Using the IAB = 1 option requires the user to convert the physi-
cal wavelength and orientation angle to the wavenumbers (ALPHA -
BETA). This is done automatically when the IAB = 2 option is
selected. in the present example we use 3 orientation angles.
However, up to 10 orientation angles can be specified. The
global solution will be obtained using only 11 points. On the
other hand, local solution will be obtained using 101 points

and no Richardson's extrapolations will be performed. The in-

puts are: _
NWANT = 10
NSTAT =0 |
ITRIV =0
IAB = 2
PSI = g5., 87., 89.
XLENC = .00065



NPSI = 3
NG = 11
NCHEB = 101
IPRZ =0

IPR2 =1

This run demonstrates that since only a crude guess is
required for the local eigenvalue search, the global solution
can be performed with a small number of points.

Among other things, the present and the preceding two
runs have shown how the number of node points can be changed
or how the selection of the order of the stability equations
is made. In the following runs only the default values of

the control parameters M, NCHEB, MG and NG will be used.

Case No. 4

This test case computes N FACTOR for cross flow disturbances
of frequency = 100 HZ and wavelength to chord ratio of 0.001.
Calculations are started at station NSTART = 2. However, if
it is felt that the disturbances of the given frequéncy and
wavelength would become unstable further downstream, a larger
- value of NSTART can be chosen. , ' -
Two startup options are available. First option is that
the program use an internally computed critical cross flow angle
together with user input wavelength to chord ratio to search for

the initial instability. Second option is for the user to
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specify a discrete set of angles that should be used instead
of the critical angle. This case illustrates use of the second

option. The inputs are:

ITRIV = 5

ITYP =0

NSTART = 2

NSTOP = 20

RFREQ = 100,

IPSI =1

XLENC = .001

NPSI = 4

PSI = 80., 82., 84., 86.

At NSTART = 2, each user supplied angle is checked for
instability in that direction, with none being found for any
of the angles. The search procedure continues until an un-
stable mode is finally detected at station No. 5 at an angle
of 80 degrees. COSAL then iterates to the desired frequency
of 100 HZ. Note also that for XLENC = .001, the angle corre-
sponding to 100 HZ is PSI = 82.55 so that the orientation angle
has been changed almost 2.5° in iterating on the input frequency.
The user is referred to Section 2.3 for complete printout -~

definition.



Case No. 5

This run is the same as Case No. 4 except that it illus-
trates startup procedure using internally computed critical

angle as the search orientation angle. The inputs are:

ITRIV =5
ITYP = 0
NSTART = 2
NSTOP = 20
RFREQ = 100,
IPST =0
XLENC = ,001

Except for starting procedure, the results for case No. 5
should be the same as those of Case No. 4 starting at station

No. 5..

Case No. 6

The purpose of this run is to compute crossflow disturbances
of 0.5 HZ with amplification maximization at each station
(Envelope method). The user does not specify an orientation
or wavelength (except for startup) to be féllowed along the
wing. The program at each statiqn along the wing picks that
combination of orientatioﬁ angle and Qavelength that maximizes
the amplification rate (imaginary part of OMEGA). The user>does,
however, have to specify orientation, and/or wavelength informa-

tion for initial program startup. The inputs for this run are:

31



ITRIV =1

ITYP = 0
NSTART = 2
NSTOP = 42
RFREQ = 0.5
XLENC = .0003
IPST =0

ITRIV = 1 computation is more prone to jump the track, so
as a result, default printout for this option is more extensive

than for other ITRIV options.

Case No. 7

The purpose of this run is to compute the amplification
of two-dimensional, Tollmien-Schlichting type disturbances with

frequency = 5000 HZ at PSI = 0 degrees. The inputs are:

ITRIV = 6
ITYP =1
| NSTART = 15
NSTOP = 42
RFREQ = 5000.
XLENC = .002
IPSI . =0
ICON =0

Notice that ICON 0 was selected, and the program will
terminate upon encountering a stable region. Note also that
only one value of XLENC is input as a guess, although a number

of values could have been input.



It should be empﬁasized here, that when comparing N FACTORS
for different frequencies, the user should be careful that the
program is picking up the instability as soon as it physically
occurs. It is possible for example, for XLENC values input by
the user to be off the mark far enough so that COSAL fails to
pick up the instability until further downstream, resulting in
an N FACTOR that is artificially low. This applies to both

ITRIV = 6 and ITRIV = 1.

Case No. 8

This run computes the amplification of two-dimensional
type disturbances using the envelope method for frequency =

5000 HZ. The inputs are:

ITRIV =1

ITYP =1

NSTART = 15

NSTOP = 42

RFREQ = 5000.

XLENC = .002

IPSI =0

ICON = 0 ’ | ' -

Case No. 9

This illustrates the restart option available with the
ITRIV = 1 envelope method. Case No. 6 which computed amplifi-

cation of cross-flow disturbances is restarted at station No. 23.
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The restart option should be initiated at a station at which

good convergence was achieved on an unstable mode.

The inputs for this run are:

ITRIV
ITYP
NSTART
NSTOP
RFREQ
IBLIND
IPSI
ICON
NR
ALPHA
BETA
REYIN
RADIN
DSTZIN

XNIN

1
0

23

0
1
-.3722

.7047

.4374175 E + 04

.3755056 E + 05

2623616 E - 02

. 255

2.5 Computer Output of Some Selected Test Cases

This section contains the computer output of some

selected test cases.

for test case No.

1,

2,

n particular,

3, 4 and 6.

the ontput is given

Because of space limita-

tions, the output of the remaining test cases is not given.

The variables which were actually input have been marked.

Default values for the remaining variables were assumed in

the calculations.
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NEGATIVE OF GLPRAL EIGENVALUE SPECTRUM PRINTED FORs
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ALPHA» «18000

=21.81C609569
21.80100821
=17,82408547
17.80902779
~14.,030260%4
14.80629¢325
=12,39R%874]
12.37528195
-10.35685R52
1C.33337R4e
=R, 6232R2047
8,5095¢61466
~7.13256478]
7.111777¢90
5.83319)020a4
~5.8402334095]
4.73P1C7159
~4,T64580£11313
3.402462102
=3.8005¢42012
=2.9934279831
3.008577389
=2.31R228pP92
2.340261792
=1.753556¢€52
14723493410
=1.291158270
~e4PRALLTI205F=02
1.327140058
8647833431
~eQ228147261
= 4RTTTI23CHTF=02
=+ 81B4PLCAHIF=02
6355262031
=«f5017€9Q165
—eFf111242261F~02
«f210256788
~+s103083PROS6E=-0]
=+4943124390

)

RETA=s =.37000

29176753179
9176668680
« 6096703306
06086773590
24205471332
24205708915
2932400704
229325R085R
«20464533497
02044633733
e1616P62717
0141A7104P2
«971°643295F=01
«97154R2757E=01
°b657501952CF~01
#sH580252919E~01
«4382695209E~01
24349456931¢6F~01
«2875044267F=-01
+2982631711F~01
«1R647€¢2171E~01
21857354323F~01
«117138C095F~01
211725026344 F=01
e 756°057793F~02
«7520194448F~02
04R465119223F~02
1.3536R9521
«4B3R108861E-02
«3315714501£6-02
«3349075662F-02
0 97245R4050
«8702621398
+2594051526E-02
¢2823423112F=-02
26250183501
2436684633602
e5845607510
0264465612602

40
41
42
43
Ha
45
46
47
48
49
50
51
52
53
54
5%
56
57
58
59
60
61
62
83
64

66
67

69
70
71
T2
73
74
75
76
77

4701035856
-e4172315584
+3903758395
~+1025979842E=01
~+3290073508
-e1173156191¢=~01
=+1147070695E=-01
=e121R790244F=01
+1805334060
=21175164000£~01
~+1191194134
~+1167830507E~01
=+1101282122F=~01
~¢1010974613E-01
~e9148367547F=02
~eT7465241238€-02
~e61323264275-02
=+3Q59975615€~02
~e233908081¢6F-02
=e9514040229E-02
+50B7934356F=02
~e2292268041E~03
=+5119449594E-013
4160767573502
«7325139256F-02
21602608747F-01
+17358R5662€-01
+2521824385E-01
¢25950395445-01
+2949061738E-01
+2953755495€-01
¢3045179R16F-01
23050£42268E~01
+3066303954£~01
«3070547793F-01
«3067778501€-01

«3070138958F~01.

«3070645336E~01

«1332709936E=02
«7519208561€-03
+3268405917E~03
+4166€42670
¢325276453A4F=03
#398C350422
«2B55G12619
+2713293210
+2571935080E-03
1945253924
+2571915688E-03
1837814318
«1315917547
01229224238
«AT7798564919E-01
«E050£95324E-01
«5712661549E~01
«5069272521F~01
«35262C6827£-01
«8467533270F-02
=e4459360195£-02
+29C5009255E-01
0229407521 7E-01
W1TRETETS44E-0]
e1863447485F-01
¢1123193846F-01
¢1264107762E~01
«5167309G79E-02
«T662595160E-02
«3875761331£-02
+3027290525E-02
«1627189345€-02
«1197594930E~-02
«7264220357€~03
02769239856F~013
«4719526822£-03
«4368842604E~03
«368328390RE~03
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~+3079F-03
~e4472E-03
=+5998£~-013

~«7592€-013

~+9199F~03
=+1073F=-02
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~+1572€~02
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~e1572£-02
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~+1350€~02
=+1339E~02
-+1330£-02
~+1323E-02
=«131R8E~02
-+1313£-02
-«1310€-02
~«1307€E~-02
~+1305€-02
-+1203¢~-02

«2B62E-05
«14CO0F-07
«5308E~06
«2175E-04
«1204£-03
«3255€-03
«63RDE-03
«1042F-02
«1514E-02
+2030E-07
«2566F~02
«3087F-02
«3552F=-02
+3930€£-02
«616G9F=-02
«43£1F-02
e44346-02
e4442F~02
24410€-02
+4355F-02
04292¢5-02
«4228FE-02
W4149E-02
«4118F=02
«4074£=-02
«4039E~02
«4010E-02
«3988F=-02
«3972F-02
«3961F-02
+3653F=-02
«3949F-02
¢3948E-02
«3949F-02
«3951€£-02
+3956€-02
«364h1C=-02
«3GHRE~D2
«3975€-02
«3983E-02

“+4595€E~-09
+2554E~09
«6192€-07

~e2174E=Q5

~:1214E€-04
~e32F4E~D4
=«6402FE-04
~e9734E-04
=+ 7430E-04
4 6B5E-03
+«3383€~02
+0508F-02
«Q262E-02
=«15F1E-01
~sT7653E-01
=es1547
=s2242
=e2676

-e2823

~e274¢€

~e2531

—e2252

-+1955

~s1670

~e1407

-+1173

=.9678E~01

=+7907€E-01
~«6391F-01
~«5104E~01
~+4025E-01
~e3122F=31
~e2376€-01
~s1764E-01
~e1269€~01
~«8749€-02
~«5675E-02
~«3355€-02
=.168G6€-02
~+5932E-03

«1556€-08
«4745€-08
=+1827£~06
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«4103F-04
«1109€-03
«2176F-03
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«4251F-03
24195F-05
~e3295F-02
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=+1045
~+1528
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=.151¢
-«1134
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«1064E-01
+R302E-~02
+6053€~02
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«6752E~03
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=.4642€~03
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~+9293E-03
-+4090€~-03
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=+5198E£~07 =.1926£~06
=e9042€E~06 +7895E~05

+3819£-04 ~,3187€-03

«21056-03 ~,1766E~02

¢566TE~03 =~,4774E~-02

+1108E~02 ~,9356E-02
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22936E-02 ~,290CE-01
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=+5429E-02 =.2363E-01
=+1194£-01 ,189Z€-01

«1077E-01 .1045

+9305E~01 .2035

«2251 02649
«3619 «2639
v4621 «2139
5111 1450
5151 «£029E-01
4387 «3251€-01
4456 «3055¢E-02
+3958 =¢1132E-01
«3451 ~+1533E~01
22965 -+1326E~01
«2516 ~«8417E-02
«2109 -UZQOZE‘OZF
«1746 «199%E-02
01425 «S67EE~C2
1164 «7961E=02

+0026€-01 .B8939E-02
+6I5BE-01 L E£B46E-02
" +5243E-01 L T7974E~02
+3820E-01 L662CE-02
«2670E-01 .5052E-02
«1766€E-01 .3491E-02
+1078E-01 ,2109E~-02
«5803£-02 L1021€-G2
«2491E-02 .2953E-03
+06215E-03 =,4159E~04
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41 o. 0. 0. 0. 0.
SIMPLE EIGFNVALUE COMPUTATION AT STATION NUMBER 10
REY = £51.7617 MACH NCo = «923
ALPHAS +18000000  RETAs -+37000000 OMEGA =
GROUP VELOCITY COMPUTFD
VA '+ .6P101580314556400 -,22005319579326-01 VB =

4
~¢1303£-02

+3983€~-02 0, 0.

0. 0.
X/C = +021169 21 NOOE POINTS USED

=¢4911333258167E=02 ,44168A81615197E-02

+3590469668T63E+00 *e1667405652311E-01
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ov

NEGATIVE nf G PAL ETCEMVALUE SOECTEPNM POINTED FOP:

O D PPN

ALPHAE 118000

~21.81C61111
21.901C0963
~17.,RP4QR959
17.P08Ce201
la.FLGPEPLS
=14,710729574
12.,37827677
~12.34F5G242

16,3353031¢% -

~1C.3%684798
RaSCU5£E4Q5
~8.62322BTCTQ
T.111721897
=7.120848375
=L .RLHATA2T 4
B.R3IAV22697
=L ,765911C%4
4,727110(C81
=3.8015¢£6Q26
3.RL2664804
~24096GL202424
3.0CH57Q048
2.34(:2¢4250
-2.3182214C2
fTHNLEREND
=1.753:5Q080
1.2271423228
= hPRUCDP2FARE~02
~1.20.1£7%39

CmeQZ771€c€£92

« Q54 TRAEZPRTY
~ et AFNILE5CI0E~-C2
—ebQ24FFCIRF=02
= R1RIECTTT2E~D2
= t5CIAC0L22
Q5527600
#52202€0¢R1R
=44864120627
=~ FLANCICTOE-02
“~sF2150I0BOOE-02

3CTA=  ~,37000

29176279430
29176294744
+5095873433
+6005042950
+6206739ATE
L 4206612965
42931410050
+2931320336
$2063427256
220L3426760
¢1415523967
«1415674473
+9704234071F~01
<9707 6138 EE-01
W6569ATQO55E=01
“556670089] E-01
+43R0207101F~01
«6173510503F=-C1
228745813726 =01
«2BATNREI2RE=01
+1857037706E-01
+1850617590E=C1
+1179438779E=01
+11357160556=01
$7476063436E=2
27522407777F~02
W4BI2PRET0EE=C2
1.35414635¢6
S6R0105251£~02
«3326513575E-02
+3290066040E=02
29726186144
«973236187]
872403247
. 2809652179802
W257PRATAACE02
«2631766383E-02
«2634CG132RARE=02
249123266
+6250915075

49
50
51
52
53
54
55
56
57
s
59
60
61
62
63
66
65
66
67
68
&9
70
71
72
73
74
75
76
77
78
79
80
81
82
a3
R4
AR5

a7
28

=e115CG827031E~01
-.1171688120€E-01
~¢1217755035€~01
»1805334060
-«119119411234
~+1180514185€E=-01
=¢1213276R17E~-01
~e1168342344F-01
~«1108153141E~01
~+1158868990£-01
-+1G13185577E-01
-eQ2207019528-02
~e¢1001137209E-01
-« 7510250€63F-02
~+76442932307€-02
~«6178317907E~02
~e4039149C07E-02
~e4210463399E-02
-¢2216977872E-02
=e1066862028F=01
~e9575022745E-02
«5098627381E-02
~e3404627437E-03
~+52433R59G6F=03
=+ 1R6284T345E-02
«410C078B346F-02
«5626885693F~-02
«7415485244F-02
+1602546411F =01
«173€104577F-01
«1808020643€-01
+2521917311€-01
«259500855C€~01
2264620565942 -01
+294G0530R5E-01
0295376946H6E-01
«2974244027F-01
«3045179505E£~01
+30505325R2E-01
«3051570634E-01

2853754564

«2P68946459

02714393461

+2571934613€-03
#+2571912706E-03
01942713245

21957368241

«1839548505

»1313311009

01326654272

«1231511901

«8754512913E~-01
+8869836913F~01
«8076652365F-01
«5781467733E~01
«5661275027F-01
«5065615091 £-01
«3571118641E-01
«3518160859E-01
«6591604653E~02
«B566821706E-02
«2400388348E-02
«293C502998E-01
«2301108158€=-01
«1918008771¢~C1
«17967237591E-01
0147761439201
«1860918501E-01
+1126881099F£-01
¢1291539197€-01
«9651069396E-02
«6170308876E-02
«7€61053076£-~02
«5TC0090294€-02

«3BT75746287E-02

«3027169195E-02
02942773989E-02
01627169414E-02
¢1167602643E-02
«12097868564E~02

ALITYNO ¥00d 40
sl 39vVd TYNIOIHO



Ty

<1
€2
43
&4
s
“6
57
Iy

REY =

ALPHA=

STMPLE ETGEMVALUE COMPUTATINN 8T STATION NUMBER
6%1.7617

-.1038171372E-01
#6701023342
-e6172314C98
«390C2A75R37Y
—+3260073491
-.102P350472E-01
~41041073C30F=C1
=e11714411958~C1

MACH NO,

“e1RCCOCCC

GROUP VELNCTTY COMPUTED

NEGATIVE NF GLARAL FIGENVALUE SPECTPUM PPINTED FORS

[
QOPNOCOWVIWNE

[y
S

T e
QOoORXP~NO VW

~nN~
nN =

VA

ALPHAR

~

*  J6B10T7€11080)17E+00 -421969139C4144E~01

«20CCO

-21,£1352223
21.7°9RCC147
=17.8203791¢
17.R0D2E7290
14.20211292
-14,P37071393
12.3¢52P0QR6
=12.4C82P647
10.32314522
~1C.371f1281
PL,ER5C73705
—P.6272F6111
7.005022640
=7, 14F774855
~Z RETEIQ0HH
£.R14C2%917
=4 ,THEQTT951
4.71¢62920¢C
~3,R226240903
3,77021¢22)
-3.,010879985
?.9R344%408

RETA=

o5PL6485217
«133248992CE~02
«7533759202€-03
+3258520143F-03
+3252Q03904E-03
«41951600418
«420046763F
03991055029

«923

-.37000C00

RETA= ~,35000

«9176331164%
«9176183678
«6095752974
«HNISARILLC
42067146324
4206440363
02931614457
+2931112548
22043631579
22043198239
21415526154
41415437585
«QG704131727F~01
2 Q7052127€£E~0L
55576303055 ~01
«55643773GCE-01
«4372103557F-01
«4372376242€~01
«2R72618417E~-01
«2BAHCERLESE-O]L
+185€¢03R0C&F~-01
«1R20177R71E~01

89
90
9
Q2
Q3
94
95
96

10

OMEGA =

49
50
51
52

V8

53 .

54
59
56
57
58
59
60
61
52
63
bbb

2.}
&7
69
69
70

«3066303952€~01
«3067510218E-01
#3047778473€~01
«3070293307€-01
«307C653780E-01
«307C547793E~-01
«3070138959¢€-01
#«3070645335€-01

X/C =

~+4911715338958E-02

«7264212683E~-03
«5296303269E-03
«4719539375E~03
«3153574687E~03
22652383576E~C3
«2769240243E~03
«436ER41202E-03
+3683283852€-03

021169 21

NODE POINTS USED

«4417609523333E-02

+3590840127875E+400 -.1665974035710€-01

~e2174221904F~-01
=e21B4940659E~01
~e2440617100E-01
+14719€9504

~+1485619133

~+24255536498E-01
~e26430610660E~01
~+2607020428E-01
~+2603159069E-01
=e2573871598E~01
~e2664463029E~01
~+2605893779E-01
~e20655235341£-01
~e2602787134E-01
~e2590664016E-01
~+25C8525353E-01
-e2628305676E-01
=+2420193052€-01
~e2279169324E-01
~e¢2184831149E-01
-.2801720882E-01
=e2774262986F-01

02852543062
22867193864
«2712977943
+26475731872€~03
+2675796584E-03
«1941260862
1955352255
«1R3R445905
01325142050
«1312423167
«1232071268
«8767061203E-01
+88778C7520E-01
e8124797841£-01

«SE45570904E~01"

«5746135338€-01
«52256R8537E~01
«373521F501€E-01
«3634799235¢-01
«3203023282¢-01
2451C0944195E-02
«578C263127E~02

oa
nxa
‘g&!

=
c} .
o2
Qo
Cr
p- Ny
m
3



A

23 2.313647284
26 ~2,3£3055800

H 1.7551286G47

24 ~1,7702E3R6E
27 1,26727C398
28 ~1.3174€6581
29 - TA0EL4G)16E~02
30 #©3323140705

21 -,C49121CEHR
32 -.7956832R10F=02
33 -.7973¢51¢1RE-02
& -.1375503226€6~-C1
25 62507610
2¢ = 67675006
37 ~4a5C51644F43

e W& CF5535627
39 ~.1370P713226~01.
40 ~,13R352597GE~0]
&1 -,18244°1705F=0)
2 —-ee30L1% 1000
“3 6320225570
[ 35237621385
45 -.25€15219¢%2
4h ~.1927102P4CF=01
&7 ~.1R22¢0LRIAF=N]
48 ~e2177511596E-C1

STMPLE F

REY = £51.7617 MACH KO, =
ALOHA= s20C0cCCC RETA=

GROUP VELNCITY LM™PUTED

VA

a  JT625B806260821E400 -.8714775€39578€~01

+11776108265-01
.1183490250F=C1
W T45464530R4E-C2
2 7496R36079F-02
JOTARB(9QL46F~02
«4TR9276081E-02
1.356117954
.3290107724E-02
.2264156RT714E-02
«9724C77840
9731062716
JRINIAEONT42
L2633702125F~C2
L2H000£2798-02
W264RC23326°F~02
$25512535CPF=02
WH24RT11E2
«626015R917
SRL5H2K2TL
.91701747F7E=~03
+131004RO104E-02
314175445718 ~C3
.31294141LCF-C3
+4134349R78
L42081097268
.,3Q72Rr53273

IGENVALUE COMPUTATINN AT STATION NUMRER

923

-.350C0000

71
72
73
T4
75
76
7
™
79
RO
"1
R2
83
R4
R5
RS
87
88
L
<eQ
91
92
Q3
Q4
Q95
6

10

OMEGA

ve

-,1678Q988948E-01
-.2201649169€-01
-.1975161812E~01
~.2002298229E=01
-.2007181328E-01
-41742194054E~01
~,137337905CE-01
«,1192187P06E-01
~.1231495405E-01
-,52281526736~02
~.5732653819E-02
~o6731464R9RF~02
-.1883742311F-02
~.18343498506~-02
~416322323R6E-02
-.93777360458-03
~.BR1R30ASTHE-03
-.8733997790E-03
-, 7268312275E-03
~.71662340904E-03
-e7117346449E-03
- 6REK5666055-03
- £P301T9T7345~03
-e6B40915966(-03
- 6882254173€-03
-¢6831040259E-03

X/C =

~e2675049801E~02
«2234833306E-01
.2118300075E~01
+1239750030£-0C1
+1751600998E-01
.1632821248€-01
+1212730847E-01
+1217830680£-01
.93648614565E-02
748879727802
.62260927R3E-02
5612266607802
.3801319076F~02
L29R7077219€-02
L,2R89C583817E-C2
.1600007335E~C2
+1178514565E-02
1190206605602
L 7TO9R0P0506E-03

.51770661122E-03

S4511418263E-03
+.30474R0831E-03
025647960259F-C3
.2665629260€-03
«42213R9311€-03
«35382464R44E-03

£ 021169 z1

NNDE PODINTS USED

216937624584 79E-01 «2635128545090E~02

+3991203791099E+00 ~45571343963043E-01

DO

|Mvnd ¥o0d 30

S1 Io¥d TN

Al



eV

Printout for Test Case No. 3

13CAPDIN

CNSTART = 0y

CIRLIND = 1,

CNSTYPO = 0,

CNINTEG = 2,

QITYP = 0y

QIREGIN = 0,

o = 2

ONWANT * 10, \/

CNSTAT = 0, \/

QITatY L \/

NTFRFC = J5E+00,

G-ALOHA = Cu0»

ORFTA * 0.0

0TAR - 2 /

CNAR = N,

CAL2YX = 0.0y 0001 CeOs 0-0) 0«00 040y 0-0: 0.0, 0.0, OOOD
ORFTY ® 000 De0s De0» 0,00 0.05 0.0, 0uDs 0.05 0s05 0,0,
oreR) * C»

cIpe? = 1, /

otP3 = Oy

01°ce = 0y

cIePrRY o (s

ore:y = 0y

ONZIERN = 2y

CRPFYIN e 0.0

QRADTIN ® 0.0

CRSTZIN & 0.0,

OXNTW (a0

[+ Sade 1 2 = 1,

o1estY . 0, /
eest ® «BSE402s (B7E402s LBIF4025 0405 0.Cs 040s 0400 0.0, CoOy» 0.0»
CYLENC = ob5E=03s 000 0sC»r» 0.0s 0.0» /
onecy = 3,

ONXLEN LI ¥ [
oNG s &y '
NG . 119\/

oM . 5,

OMCUFR = 1C1»

CTICHER = 2

clee? = 0,

OYEQGE = J1F+C3,

CEEND

P e e IE IR et aeeteeeEstattssteasseetsssegese
YERZ AIRFMIL UPOER SURFACFammeeuaSUCTINN (1244

cuNen «  p,0NC FT
SSS‘(S&#!S‘%‘S?‘ﬁi*!{ﬁﬁt%sttx%s!'&s!%!"?s&s%i%%%?ssss

4N NIDRIO

“EE?

é

ALTYNO 8008 40

Sl



Pi

NECATIVE OF 5L0RAL ETGEMVALUE SPECTRUM PRINTED FnR:

ALOHAS

~s2C4613 AETA= YYYS!
1 0,219523317 «16231P2579 20
2 =Q,2C¢259R10 « 1673156460 21
3 Ee5216272467 s 794696R170F=01 22
3 - L02CECEQ2 «704612353R8F=-01 22
5 L4 Q0272640 «39A3779431€6-01 24
& ~&,4573602725% 2394 QRE2290E~01 25
? =2, T768467 8 219313RT7051F=-01 26
3] 3.372496P17 «1940038616F~01 27
9 -2.02192A21 A4 «9236217390F-02 28
1c 2.0250%4149 2935A669A13F=C2 29
11 1.27C4C 5940 2475000 2062E=02 30
12 =1+430P2¢4475 W4A2RTH2H9Q9F~02 31
13 a THERIAT(T] ¢« 3321R045676-02 32
16 —e"252058222 «29%6G27314F-02 33
15 «53312(0255 «256259K0273F~02 34
1é ~e53352720RAKD «2PR13341CT7E-02 35
17 ~e5232R%4ER5 22955367300F=013 34
12 $42223CF129 242663055]10F~013 37
16 «HRQ5762008F =02 22396736414
STMPLE EIGFMVALUF CPMPUTATIAM aT STATINN NUMRER 10
REY = £51.7617 MACH MR, = «923
XLENC o «AS00CCCOE~0T3 PSI = R3.0C0000 DNEGRFFS
ALPHAS -.200412672 RETA= s 4450924 NYEGA «
GRS VELACTTY CPrmauTEN
VA & 6TCRT027090970F+400 =-.79115R2041046E~02 VR =
NEGATIVE DF SLCRAL EIGENVALUE SPECTPUM PRINTED FOR:S
ALPHAS «,21952 RETAs «43721
1 9.722R37579 «1623180591 20
2 -9.2?3050700 «162315352¢4 21

~+2483565089
«1502177018
+640464564174€=02
«97257064665=02
«B8322354729F-02
+P509553494€-02
«5535976%15€-02
04206065602F =02
«3R17194867F~N2
~e572730464R3F=02
~e17178632A4K~01
=-.196£3557036-01
~e21798759222-01
=¢43746091301F~-01
=e44666937232F=0]
=.4901587201F-01
=+49040526467E-01
-+4905509725E-01

Y/C =

¢«1518752445743€E-01

+2881155746E-03
«2873113422F-03
1708653956

«10614756653

«77273539138¢-01
+5051304405¢~01
+354050R7N0F~01
«9£23107955E~02
«195RTA2348F =01
+1862023491F=01
«45555%0491F~02
+B8345696T7T53E~02
«7998740094€~02
«15513235647€-~02
«26C1765725€-02
«9231119°%76F-03
«47150434506E-03
05346732594F-03

«0211609 101

NODE POINTS USED

2 460746T7288440E~02

©3533342663778E+00 =-+7315555624208E-02

-.2287517728

21698230849

+38807129425-03
+3R873826038E~03



SY

19

. SIMPLE ETGEMYALUF CPMPHTATINN AT STATION NUMRER
REY » 65147617

YLENC =

ALPHAS

EL427R06T742
~£+396PP7732
4,499213469
-6, 484040108
-3.,055772418
3.CR4112514
~2402579053¢C
2.0297118¢4]2
1.2P6€117303
=1.292120%RR
e TRILLCORDS
-, 8CFOGROLIR
«54633CN2504
=~ €675151376
=+502373253¢%
04419576649
«1024]1246751F-0

MACKH NN,
«650C(CO0E~DT

-.21051003  £ETA=

GRCUP VELNCITY CNYPUTFD

VA©

NEGATIVE NF GLORAL EJGFMVALUF SPECTRUM PRINTED FOR:

s J7013C96T762856E+400

ALPHAS  =,234¢4

el o
NH-=~O 8 ~NPUR D WN -

0.226141125%
-9,199754070
4,433944056
~-£.300727228
—L 4SECP2544
4.50R130402
-2,044122750
1,29571R140
2.052174897
-2.011631104
1.302722210
-1.27536%019

PST =

+7946452491E-01
«79465A1TTIE~01
»3943189951E~-01
¢3950146484E-01
«193189687FF=-01
¢1030K57492AF~-01
+9241010529€-02
«9252E55399F=02
24 THE5R0951E-02
4641104805602
«3252274640D1F-02
230425746308 F-02

#2509031652F~02

«29Nh3024456F=02
«31147C5255F~03
+42513R0355F~03
23046137206

323

043721447

RETAs 042929

.1623177316

1623149140

«794590R703E=01
«7946071500F =01
+394068051BF=01
«39K2567009F=01
«109123R4942E-01
«1039CRG503F=01
292482075761 ~02
4924579071 RF 02
$&T732653102F-02
$46541022226-02

02353996063571E~01

22
23
24
25
26
27
28
29
30
31
32
33
34
35
kL)
37

10

87.000000 NEGREES

DMEGA

va

20
21
22
23
26
2%
26
27
28
29
30
31

¢99R4196560E=02
¢1605406342€=01
«1502993597E~01
«1764639746F-01
«1511207292¢~-01
«162701025%F-n1
«1525119723F=-01
«7294015FRRF=N2
~e32211R5325E=02
-¢3652586302F-02
- 4006243326602
—+242G9R40383F~-N1
=e2521531450RF=01
~e2941152R485~01
~e2942720354F~01
~a29451R2P5RF=01

«1707916026
+1090383574
«7709615080€-01
«5077989647E~01
+35093£2207€~01
«7371314057F=02
«2166130951E~01
«17P3762523E-01
~e51745116566-02
«1182569555E-01
«HAREGILISHAE=02
015756290408-02
025Q2073646E~02
«9222546025€-03
047148PT76402€~C3
¢5346552939€-03

NOOE POINTS USED

X/C = 021169 101
«1975664096934E=02 J44777649824922E-02
+36617774R89123E+00 .1184256812019E-01
=.2091110776 +«3880185389€-03
41894442718 0387442544RF~03
«135445R6R7E-01 «1706912782
022350397675~01 «1087R76829
«2169912288£-01 « 7679R93R8R4LE~D]
0256706572646£~01 ¢50654R8459€=01
«249053566GE-01 «3466389433F=01

241141929979F=-01
«2R37004291F~01
«2667136487E-01
020654 38R823F=0]
«1108090C18€~01

~eb664291608F~02

«6€37156190£-02
«22R31730359E-01
e1621847647£~01
«1383499361£~01

3 ¥o0d 40
YNIDI¥O

v

ey

ALV



9%

13 ~+TH09279255 «3102079604E~02 32
14 fPO05240690 s3136786355F=02 33
15 +5058124000 2247932077 T7E~02 34
16 ~e545150¢1984 +29360R04624F-02 35
17 =2 b83LE0556C e 324R044964F~03 36
18 24517244278 +42334627494F~03 37
19 «1357221112F=01 223952209022
STMPLE FIGEPMVALUE CPNMPUTATINN AT STATION NUMBER 10
REY = £51.7617 MACH MR, » 0923
XLENC = «b6HGOCCR0S=03 PST = 89,000C00 DEGPEES
AL PHAS ~e2i664287 RFTA= 042928703 OMEGA =
GRCUP VELOCITY CNmPuTED
VA 3 ,7404244T4569¢E400 059616T7524T7658F=-01 V8 =

«1371849303E-01
=+4B09698507F=02
»s5T2052229R8€~02
~e9771214416E-02
~+9798004696E-02
~e9912674040E~02

X/C =

~+1188258226228£~01

+3852037783014E400

s660C267114E~02
+16104374526~02
+2582119250F~02
«92129751463€-03
«4713749546€=-03
2534635144903

+021169 101

NODE POINTS USED

«3673664031681E-02

034292293946044E-01
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N UNSTARLE MONE FOUND IN GLORAL CALCULATION. THE LEAST STABLE MODE WILL RE
USED IN SUBSFOUENT LNCAL EIGENVALUE SEARCH, THIS IS 1@
«3947079693449E=01 -,26510575092056-01
ITRIV « S CPTION AT STATICM 2 LONKING FOR UNSTARLE MODE FOR XLENC =
PSI = 8C.000000 NEGPEES,sy PHIw B0.232136

«10000000€-02
FOR ITRIV=S NPTICN, NO UKSTARLE MODE AT STATION

2 XLENC= +10000000E~02 PSIw

N UNSTASLE MODE FRUMD IN GLNAAL CALCULATION
USED IN SUBSECHENT {NCAL FIGENVALUE SEARCH,

o THE LEAST STABLE MODE WILL BE
THIS IS 1t

22965668157485E~01 ~.2475021542867E-01

ITRIV = 5 CPTINM AT STATINN 2 LNDOKING FOR UNSTARLE MNDE FOR XLENC =

PST = 82.000000 OEGRFES,,s PHI= £0,232136

FOP JTFIVesS

+10000000E~-02
NPTION,

NN UMSTARLE MODF AT STATION

2 XLENC= +10000000E-02 °St=

82.000 DEGREES

NO UNSTARLE MOPE SOUMD IN GLNRAL CALCULATION. THE
USED IM SUBSECUENT LOCAL EIGENVALUE SEARCH.

LEAST STARLE MNDE WILL RE
THIS 1S ¢
+1936522641630F=01 ~.22803698966208E-01
ITPIVY =« 5 OPTION
PSY =

AT STATICNM 2 LOOKING FOR UNSTARLE MNDE FOR XLENC = +10000000E-02
B4.000000 ODEGPEES,ss PHI= 80.232136
FOR ITRIV*S (IPTINN, NM UMSTARLE MNDE AT STATION
)

2 YLENC= +10000000E~02 ®SIe

84,000 DEGREES

80.000 DEGREES
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IS

_PSI =

ITRIV = 5 NPTINN ATISTATIDN 4 LONKING FOR UNSTABLE MODE FOR XLENC =
PSI = 80.000000 DEGREFS,»s PHIs 51.960599 '

+10000000E~02

FOR I1TRIVsS OPTICN, ND UNSTABLE MNDE AT STATION 4 XLENCe= «10000000E~02 PSI=

ND UNSTABLE #NPE FOUND IN GLOBAL CALCULATION.

THE LEAST STABLE MODE WILL BE
USED IN SUBSECQUENT LDCAL EIGENVALUE SEARCH,

THIS IS @
«1785138141957€~-C1 ~,2002256289812E~01

ITPIV » 5 OPTTION AT STATION 4 LODOKING FOR UNSTABLE MODE FOR XLENC =
PSI = 82.000000 “NEGREESss» PHIe 51.960599

+«10000000E-02

FOR ITEIVe5 OPTICN, NN UNSTABLE MNDOE AT STATION 4 YLENCs +«10000000E~02 PS1s= 82.000 DEGREES

N0 UNSTARLE FODE FOUMD TN GLNRAL CALCULATION, THE LEAST STABLE MNDE WILL BE
USED IN SUBSEOUENT LDPCAL EIGENVALUE SEARCH, THIS IS @

«106R526266P446F~01 ~41963913496365F~01

ITRIV = 5 OPTIAN AT STATION 4 LODKING FOR UNSTARLE MODE FOR XLENC =
84,0C0000 DEGRFESy»ss PHIm 514960599

+10000000E=~02

FOP ITRIVeS OPTICN, NO UNSTABLE MODE AT STATION

4 XLENCse «10000000E-02 PSTe 84,000 DEGREES

NN UNSTABLE MNDE FOUMD IN GLNRAL CALCULATION. THE LEAST STABLE MODE WILL BE
USED IN SUBS%OUENT LOCAL ETIGENVALUE SEARCH. THIS IS 1

80.000 DEGREES
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«1123730878499E~01 ~.9765906190572E~02
ITPIV = 5 OPTIOM AT STATIONM
PSI =

4 LOOKING FOR UNSTABLE MODE FOR XLENC = «10000000€=02
86,000000 DNEGREES,s, PHI= 51.960599
FOP ITPIVeS NPTION, NO UNSTARLE MNDE AT STATION 4 XLENC= «10000000€E~-02 PSIm 86.000 DEGREES
ITRIV s 5 COPTION AT STATION 5 LDONKING FQOR UNSTABLE MNDE FNR XLENC = «10000000€-02
. PSI = 8C.0CC000 ODEGPEES,»» PHIw 43.952894
NON=DIMENSTONAL FREQUENCY AT THIS STATION IS FREQe «1957771808092E-03
INITTAL STATTION NN, 5 XiC» + 003529 RESULTS ARE
ALPHAe ~.02950874 RETA= 212093145 DMEG A= s1957621717527E-03 44450935145725E-03
GROUP VELOCIVY COMOUTEN
VA & ,06355011645033E400 =41R12740540037F=01 VB = ,53685188581136€400 .3783R397772ABE-01
AFG = »27929503F+01 )
XLENC = «1CC00CO0E-02 PSI= A2,554484 PHI= 43.952894 RFREQ = +«1000C000E+03 HZ
SEETE I TSI SERITE I FIEECECIegeICRetETIeEsstIeEssesesssssss .
N FACTOR AT INITTAL STATICN NN, 5 1S N= +030
PICEETSTEEECCLIECEIEISCCLICLQRECELECEEE82428843¢58888288¢%
STATION NN & PPEVINUS RADIUS «3755173E+05 ORIGINAL REY «285T648E+03 ORIGINAL DST2Z +2181893€~03
LOCAL MaCH NN, = 625
STATINN NN 6 NEV RADTUS «3755171E+05 NEW REY «2857647E403 NEW DSTZ +2181892€-03
DP» ~,2015333€-01 0Se «3122371€-01
NON-DIMENSINNAL FRECUHENCY AY THIS STATION IS FREQ= +1866796144713E-03
ALPHAS ~+09338092 RETA= «14368735 NMEGA= «1866779925617E-03 ,9450872869457E~03
GROUP VELOCITY CNMPUTED
VA = 555425404943 7E400 =,8732495153257€-02 VA = ,4737979315470E400 .3192554282158E~01
ARG = +53558401F+01
XLENC = «10000000F~02 PSI= 84,111818 PHI= 38.,907583 RFREQ = «10000000E+403 HZ
P33 L I T IS IR IEEECEIREECCEEPEEesCegsessssesssstess
N FACTCP AT STATION -] X/C = «005P045 IS N = «158
EESESIEEEEEIECERETFLREECREEEETETELEETTSIEFECETLEEEKECEESSS
STATION NO 7 PPEVINUS RADIUS «3755171€405 ORIGIMNAL REY «3645321€+403
LOCAL MACH NO, = «71R
|

ORIGINAL DSTZ «2551469€-03



€S

STATION ND 7 NEW. RADIUS «3755169E405 NEW REY ¢3645319E+03 NEW DSTZ

HZ

«2551468€E-03
DRe =,1921257E~01 - DS» ¢3279449E-01
NON=DIMFENSINNAL FOECHENCY AT THIS STATINN IS FREOs +19233448%9743E-03
ALPHA= ~«10177567 BETAe 17262250 MMEGAe +1923341452303E~03 +1546007825600E-02
GROUP VELOCITY CAMPUTED
VA = ,6600P09965E26E+00 +2599605383568E-02. VB =  .4268232148944E+00 .3112758395200€-01
APC = «77010565£+01
XLENC = «1C000000F~02 PSI= 85.105776 PHT= 35.417176 RFREQ = «10000000E+03
PEETEEERTREECPICQEgECReECegEETEPETPEETEETCCREEEISTECCESS
N FACTOR AT STATINPN 7 X/C » « 0096999 IS N = 372
$ECEESSSICEETEELC et ergEeastsgtssessssssicssssssessss
STATION NO 8 PREVINUS RADTUS +3755169E405 ORIGINAL REY 245006319E+03 ORIGINAL DSTZ «2981838E-03
LCCAL “ACH NO, = 796

STATIAN NO e NEW PADIUS «375516TE+05 NEW REY 45063156403 NEW DSTZ

+2981835E-03
DRe =,1907516GF=-01 DSe «3516352F~01

NON=-DIMENSTIONAL FREQUENCY AT THIS STATINMN IS FREQe «2047697748203E~03

ALPHA® ~.11280%95  RETAs .20523399 NYEGA= «2047690157227E~03 ,2170885885383E~02
GROUP VELOCITY CPHPUTED
VA = L66T4BI7049625E6400 o15R5456472846E~01 VR = ,3966896919588E+00 ,3235041217049E~01
AFG = +93762421F+01
XLENC =  ,1G00CO0CF-02 PSIs 85,856224 PHIw 32.935956 RFREQ = «10000000E+03
LT ECLECLEEQCLQ 200 T4ECCTTEETCES24828845888382828¢
N FACTOP AT STATIAN 8 X/C = ,0122222 IS N = ,672

PERCEEEPECEEETEECTEEETSCCLATELREEERELERLILEEECEESETRLY

STATION NP Q PREVIOUS PADIUS «3755167E405 ORIGINAL REY «5458312€+03
LOCAL MACH NO, = oR63 .

STATION NN 9 NEW RADTUS «3755165F+05 NEW REY +5458306E+03 NEW DSTZ

. +3479554E-03
DR» =~,1G44418E-01 PSe «3805954€~01 '

NNN=DIMEMSTONAL FREQUENCY AT THIS STATION IS FREQe +2225074196042E=~03

ALPHAe ~sl2824730C BETA= 224237442 OMEGA= 0222507393794 7E-03 ,2789782832140€E-02

GROUP VELNCTITY COMPUTED

VA = ,472594£451473F400 42579150217908E-01 VR = ,3747167972700E+400 +3266601437315€E-01
APG = 210613436F+02
YLENC = +1C000000F=-02 PSTI= 86.413775 PHIs= 31.100183 RFREQ = +10000000£+03
P88 8 80 CEEEEeR s eaTqeeRereggegetqeesestscssegsgess

N FACTOP AT STATINN ) 9 X/C = + 0163775 IS N = 1,049

HZ

ORIGINAL DSTZ «3479557E-03

HZ

ALTYNd ¥00d 40
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8
3588835888888 R 803CES3¢S4C3888CEESLEESESSETELLSSSSSESS i
STATION NO 10  PREVITIS FADIUS 437551456405 ORIGINAL REY  .6517617€+03 ORIGINAL DSTZ  .404B8891E~03
LACAL “ACH NN, =  ,623
STATICN NC 10 NEW @ADTUS  ,3755163E405  NEW REY  .6517609E+403  NEW DSTZ  .4048886E-03
DPe =,2009057€+01 DS=  .4128025E-91
NCN-DIMENSIONAL FREQUENCY AT THIS STATION TS FPEQ=  ,2444227437784E=03
ALPHAS -.16180901 REFTA= «2B462826 NMEGAs +2440447915952E~03 .3405954365627E-02
GROUP VFLNCITY CruoyTED
VA = L 5HTEPCO2949045F+00 .359T7817900120F=01 VB « ,3572061018442E400 ,3240773910049E-01
ARG = +10991541F402
XLENC = ,1CNOCOCOE-02 PSTa  86,823087 PHI= 29.660542 RFREO = +10000000E+03 HZ
SSS‘SS?!iSSS‘.SSQ"-S!S?15%1$S$$$S$$1S$$$$s$$$111SSS$$$$$
N FACTN® AT STATION 10 X/C =  ,0211690 IS N « 1,490
191%3155{‘.ti(S‘?‘HS?!.‘%139S!%}(S$$$Q$$S$¢$‘S$$SS$$SS$$
STATYOR NP 11 PPEVINIS PAPIUS  ,3755163E+405  ORTGINAL REY 77432926403 NRIGINAL DSTZ  +4727018E~03 ,
LOCAL »aCH NP, =  ,075 o O
STATION NO 11  NEW PAPIUS  ,3755161€+05  NEW REY 77432796403  NEW DSTZ  .4727011E-03 N5
DPs  =,2087060F~01 NS= ° ,4470457E-01 35
U us
‘ oz
NON-DIMENSTONAL FRPEQUENCY AT THIS STATION IS FREQe  ,2724997410594E~03 g% %:
ALPHAS -.160P6P97  RETAs +33459506 OMEGA= +2723035962134E-03 ,4075832548051€6-02 Fo R
D
GPOUP VELOCITY CNMPUTED %ED
VA = (£799334390383E400 L4449551784211F-0] VB = .3434198783513E400 ,3219562269178E~01 'l )
APG = +11319399€402 o QI
YLENC = ,100000007~02 PSI= 87,139723 PHI= 28.537903 RFPEQ = «10000C00E+03 HZ :i‘cﬁ
SS(S%S{@$$$S?$1"&$11‘&(Sf%%iis'm}%ii%‘t?1‘&?1‘5!&3%85%
N FACTNP AT STATION 11 X/€ = ,0266023 IS N s 1,989
3884883888388 REEi08eetesssTetEcssssSsssessssssEssssssS
STATIOM N0 12 PREVINUS RADINS  ,3755161E405 DRIGINAL REY  ,1028970E+04  ORIGINAL DSTZ «6159599E-03
LOCAL MACH NO. = 1.C57
STATIAN NP 12 NEW PAPTUS  .3755156E405  NEW REY  ,102894TE+064  NEW OSTZ  .6159586F=03
DPa =,455C046E~01 DS=  ,1009249E+00
NON=DIMENSIONAL FREQUENCY AT THIS STATION IS FREOs  ,3318682040735E-03
ALPHA= ~.20117245 RETA « 43996059 OMEGAe +33186B1643149E-03 .4891427667977E~02
GROUP VELDCITY COMPUTED
VA & ,6924134979936E400 .5084435215300E-01 VA = ,3272598469614E+00
. AFG = +10369003E402
]

¢27948993616442£-01



Gs

XLENC = «10000000F=~02 PSIe 87.630087 PHI=
$80ESSEECEEe e ersseesaecesgsssesscssssssstsssegsss
N FACTCR AT STATION

264942193 RFREQ = «100000006+03
12 X/C = «0394226 IS N = 3,084
888 Es et EEsesTessssssesssessessssssssssssssessss
STATION NO 13 PPEVIOUS RADIUS «3755156E405 ORIGINAL REY +1303032€+404 ORIGINAL DST2 «7745799€~03
LNCAL MACH ND. = 1,105
STATION KO 13 NEW FADIUS «3755151€+05 NEW REY +«1303028E+04 NEW DSTZ
PRe «~,4999137F=-C1 NS« «1169672F+00

«T745777€~03
NON=DIMENSINNAL FPEQUEMCY AT THIS STATINN IS FREQe

ALPHAs=

«4028148992728E-03
-e2698¢3313 RETAe

55467079 OMEGA= +4028145626605€E~03 ,4888579173401E-02
GROUP VELOCITY CrMoUTFD
VA = ,7COP4RQ9R9535E+00 .5075419921435E=-01 VA = ,3254091975190F+400 ,2330788549832E-01
APG = +B0R22496E+01
XLENC = «10000COCE~02 PSI=s  8R,118746 PHI e 264131437 RFREQ = «10000000E+03 HZ
$33883538%3¢554484883¢¢55C8359C63333332558533S$35588¢¢
N FACTOP AT STATION 13 Yt = ¢0549125 IS N & 4,183
$8888888 8 e eIt ETEEeageeeEqesecsscsgessetsssessstssssss
STATION NC 14 PREVIOUS RADIUS «3755151E405 CRIGINAL REY +1765303E+404 ORIGINAL DSYZ «1047485E~-02
LOCAL MACH NN, = 1,121
STATION NO 14 NFW FADPIUS ¢3755143F+05 NFW REY «1765296€+04
ORs  «,R685374E~C1 DS «2084236F+00

NFW DSTZ «10647480E-02

NON=-NIMENSIONAL FRECUFNCY AT THIS STATINN IS FREO=

ALPHAe

+5382587617906E=03
~434306793  AfTAm

« 74774385 OMEGA= +536232278R633E-03 ,4003560345222E-02
GROUP VELNCITY CNMPUTEN
VA = ,7364253833259F+00 .4931355860835€~01 VB »  ,3379717295567F¢00 +2082873062833€=01
APG = «47169641E4+01

YLENC = «1000000CF-02 PSle 8R,7R4659 PHI» 25.861172 RFREQ = «10000000E+403 HZ
s T er gt sg e acEee e qeeaiesEtqsssscResscEgese
N FACTNP AT STATION 14 XI1C = «0831798 IS N = 5,497
$SEIEETI8Eesteete teetietessssassssesssssssscstsssesess
STATION NN 15 PREVINUS PADIUVS «3755143E405 ORIGINAL REY «2184070E+04 ORIGINAL DSTZ «1296816E-02
LOCAL MACH N0o = 1,115
STATION NP 15 NEW RADIUS «3755132€+05 MEW REY +2184058E+404
DPe =,10248660F+00 DPS= +2490610€+400

NEW DSTZ «1296809E~02

NOM=OIMENSTIONAL FOFCQUENMCY AT THIS STATION IS FPEQs +6694400366523E-03
13
ALPHAS “e43264057 BETA= 92158523 OMEGA= «6681948124999E~03 ,2481733203534€-02
1
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GROUP VELDCITY CCOMPUTED
VA =

«THTEB3I0955321E400 .2872948791411E-01 VB =  ,3592623150960E+400 ,1082222846873E-01
AFG = «22573615E8+01
XLENC = «10000000F~02 PSIs 89.234616 PHIe= 25.964117 RFPEQ = «10000000E+03 HZ

T39S EECLLTEEETCTICEELLTERECECLETALETLEELCCEEAETLEECESS
N FACTCR AT STATINN 15 X/C = «1171658 IS N s 6,362
FEI R R IR I RPLPTITITROLCEECETEIPETERES28C3TFSEECT0QS
STYATICN NP 16 PREVINUS RAPTIUS +3755132€+05 NRIGINAL PEY «254544TE+04 ORIGINAL DST2Z «1512918E~02
LOCAL MACH NN, = 1,1C¢
STATION NP 1e NEW RADTUS +3755120€+405 NEW REY +2545429€404
DPe  «,1209249F+00 NSe= «2R23552E+00

NEW DSTZ «1512907€-02

NON=DIMENSTONAL FREQUENCY AT THIS STATINN IS FREOQs
ALPHAS

+7861438670482E-03
=e513447064 BETAs 1.07156418 NMEGA= +7863173411891E-03 .10632P5007451E-02
GROUP VELTCITY COMPYUTED
VA = ,70325446924764F+00 .2710623667128E-02 VB = ,3778948334219£+400 ~.2115974084729E-02
© AFG = « 7998576 T7E+00
XLEMC = +10000C0CE-02 PSI=  RO,490277 PHI= 264112309 RFREQ = «10000000E+03 H2
ST s eI s s Fssrsssretesssresesssss8ssss98338382858%¢
N FACTOR AT STATION 1é X/C = 01563292 IS N = 56,798
P FC g e EeeRECE e ReeatREgICEREECECTREETEECRRCELEqETEECSE
STATINN &N 17 PRFVINUS PADIUS »3755120€+405 ORIGINAL REY «285048QE+04 ORIGINAL DSTZ «1695941E-02
LOCAL MACH NN, e 1,097
STATION NO 17 NFW PADIUS «3755107€+405 MNEW REY «2850464E4+04 NEW DSTZ +1695926£-~02
CRs =~,1371249E+10 NS = «3188411F+00
NON=DIMENSINNAL F2ECUENCY AT THIS STATION IS FREQs +AB661T74939745€6-03
ALPHA- ~58171322 BETA= 1.19823652 OMEGA= +BB867758402132€-03 .1033832559274E-03
GROUP VELOCTIYY CCYPUTED
VA = ,8120560610687E+400 =.1764503575150E~01 VB = ,3923002847451E+400 ~.1199164878858E~01
AFG = «67591505€6-01
YLFNC o «10000000F=-02 PSIe  80,645537 PHIw 264249832 RFREQ = +»10000000E+03 HZ
SR e Rt E s aceeegesssesngseeacessesesgsgegage
N FACTOR AT STATINN 17 X/C = 22000761 IS N = 6,936
€S s CCeIgegeTIgegsacgeeseesnessgesgeRestsssssseesss
STATION NP 18 PREVINUS RADIUS +3755107€E+05 ORIGINAL REY «3126947E+0% ORIGINAL DSY2 «1861922E-02
LNCAL MACH NN, = 1,00! .
STATION NN 18 NEW RADIUS «3755092€+405 NEW REY ¢3126913E+04 NEW DBSTZ
ORe  =,1513327€400 PSs» +3479122E400

«1R861902E-02
NON-DIMENSTIONAL FREQUENCY AT THIS STATINN IS FREQ=

+9778197175072E-03
)
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ND UNSTASLE MODE FOUND IN GLOBAL CALCULATION., THE LEAST STARLE MODE WILL BE
USED IN SUBSFOUENT LCCAL EIGENVALUE SEARCH, THIS 1§ 3

«1636567924900F~02 =.3809996319504€~-03
ALPHA- ~e646320749 RETAs 1.31327943

OMEGA=
GROUP VFINCITY COMOUTED

+9784592743005E-03 =,4844067786315€~03
VA &  ,A271131502652E+400 —.312106556B619E-01

VB »  ,4035224766422E400 -.1835724781085E£~01
$3¢ STARLE REGINN EMCOUNTEREN~=ICON = 1

WAS SELECTER=—==PROGRAM CONTINUESSSS

NA UNSTARLE MNDE FOUND IN GLNAAL CALCULATINN. THE LEAST STABLE MODE WILL 8E
* USED IN SURSEQUENT LOCAL FIGENVALUE SEARCH, THIS IS @
«TOCOH4E554137E-03 -.6893901893309€-03
ITPIV = 5 NPTION AT STATINN 19 LONKING FNR UNSTABLE MODE FOR XLENC = «10000000E~02
PSI = 89,827521 IPEGREES,py PHIw 264448557

FOR ITRIVeS CPTIONy NO UNSTABLE MODE AT STATION 19 XLENCe

+10000000E~02 PSI= 89,823 DEGREES

Nl UNSTARLE MODE FOUND IN GLNBAL CALCULATION. THE LEAST STABLE MODE WILL BE
USED IN SUBSEOUENT LNCAL ETGENVALUE SEARCH, THIS IS @
1
¢1150354729370E~02 =.8971279412515E6-03
ITRIV = 5 0PTINN AT STATION 20 LOOKING FDR UNSTARLE MODE FOR XLENC e +«10000000E-02
PST = 89,878991 -DFGPEESs )y PHIw 26.548857

FOR ITRIVsS NPTYICN, NN UNSTABLE MNDE AT STATION 20 XLENC= +10000000E~02 PSI= 89,879 DEGREES
y
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ITRIVe

1 AT STATINN 2
XLENC = «3C00000CE~03
ALBPHA® ~e3608304F QETA=
- TITRIVe 1 ND IMSTARILITY
ITRIV= 1 AT STATINN 3
XLENC = +30C00CC0F~03
ALPHA=

~+37060322 BETA

FOR INPUT

«1345919222572F-01 -,2027113205810€6~01

LOOKING FOR UNSTABL MODE AT PST =

«07603151

«21642634

NCN-DTPENSIONAL FREQUENCY AT THIS STATION IS FREQ=

INITIAL STATION QPTIMIZEP LONP

ALPHA= =-+¢37223935 RETA=
GPRUP VELDCITY CPMPUTED
VA & ,59465R6732396E400
ALPHAS =+38081912 BETAe

GROUP VFLNCITY COMPYUTED
VA = ,b6GHR40288137RE400

!

INITIAL STATION OPTIMIZEP LODP

ALPHAS

-.35081°€2 BETAs

+21343730

«3687210687253E-01
«21814813

«3702107534368E-01

221814813

NO UNSTARLE MODE FOUMD IN GLORAL CALCULATION. THE LFAST STABLE MODE WILL BE
USFD TN SURSECUENT LNCAL ETGENVALUE SEARCH, THIS IS @

87.869217 DEGREES

OMEGA =

+1285193013051€E-01 -,2102217037598€~01}
WAVELENGTH RANGE AT STATION 2
LONKING FOR UNSTARL MNDE AT PSI =

85.459882 DEGREES
OMEGA = ¢4904906045503E=~02 +2604517696940E-02
«1801851718073E~05
OMEG A «1801672173551E~05 ,2416836577388E~02
VB e ,1266455307162F+401 ,4653564857665E6-01
OMEGAs ¢1801827571479E~05 ,2310949206473E-02
VB =  ,126780847696TE+01 ,4240206390558E~01
OMEGAs

«1801827571479E-05 .2310949206473E-02

nd 400d 40
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GRCUP VFLOCITY CNMPUTED
VA =

+6968402881378E400 .3702107534368E=01 VA = .1267808476967E4+01 .4240206390558E-01
ALPHA= -.33102671  RETA= +19078015 DMEGA= ~¢1967830218961E-03 .2629753682557€=02
GROUP VELNCITY COMPUTED
VA & L6B3462090033PE400 43491972023649E-01 VB = (12573768444T1E+01 .6460157269019E-01
INITIAL STATION CPTIMTZER LOOP
ALPHA® ~¢33102671 RETAe +19078015 OMEGA ~¢1967830218961E-03 .2629753682557E~02
GROUP VELOCTTY CCMPUTED
VA = .6P3462090033BE+00 +3491972023649E~01 VB & L1257376R44471F401 .64£0157259019€~01
ALPHA ~.33166282 AETAm «1912838¢ OMEGA= «1800715358979E-05 .2640122602515E-02
GROUP VELOCTTY CNMPUTED
VA = L6334188244184E400 .3487298489648E-01 VB = ,1257218887476E+01 ,64066478T70559E-01
INITIAL STATION OPTIMIZEP LOOP
ALPHRA® -.33166282 BETAs .19128386 - OMEGA= +1800715358979E-05 .26401226025156-02
GRCUP VELOCITY COMPYTED -
VA = L68341PB2441R4E400 ,34B7298489648E-01 VB = .1257218887476E+01 .6406647870569E—-01
ALPHAS -.33152720 BETA= «19121013 OMEGA= +1795815646709E~-05 .26400952819486~02
GROUP VELNCITY CAMOUTED
VA = .6033785605115F+00 .3486230225492E-01 VB =  .1257179590784F+01 .6411870834396E-0]
ENMD OF INITIAL STLTICN OPTIMIZER AT STATTON 3 X/C = +000733
]

FINAL RESULTS ARE

¥o0d 40
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ALPHA=

~+33149¢5% RPETA +19119348 OMEGAs +1800710450588€~05 +2640088697566E-02
GROUP VELOCITY COMPUTED
VA = ,683369453T7065€400 .3485988165344E-01 VB =  ,1257170693504E¢01
ARG = «112550965402
YLENC = ¢33644394F=03 PSTe

+6613049371851E-01
85.769519 PHTe

598‘5811$$§<($"$1$$*$*‘¢¢QS(S(“ii‘s‘i‘i‘ii!‘§$%$!$%*

N FACTPr® AT INITIAL

644256081 REREQ = <50000000E+00 HZ
STATIMNN NN, k! IS Mew 156

5‘*‘?‘1’S‘%‘"""""$$9‘*3““3““‘51*“1‘s“‘s‘*$$
STATION NN 4 PRIVINUS PACTUS  o3755173E+05 ORIGINAL REY  o1571086E+03  ORIGINAL DSTZ  +1754133E-03
LOCAL “arH NN, » «3RG

STATION NO &4 MFw PADTUS 37551696405 NEW.PEY  .15T1983E403  NEW DSTZ  +17561326-03
DR =-.3534143E-01 NSs  ,4022527€-01

NAN-DIVENSIANAL FPECUENCY AT THIS STATION IS FPEQe  +1188320919899E-05

MAIN DPTIMIZER LOOP, NUMRe 1
ALPHAS ~.31812662  BETAe <29816462 NMEGA= -+ 602498561 7869E-03 .61158541 89913E=02

GPOUP VELOCITY CRMPUTEN
VA * ,6967213816782E+400 .3152860665425E=-01 VR o ,7701560852750E400 +241138920594]1E-01
NAIN OPTIMIZER LOOP, NUMRe 2

ALPHAe -.30109352  BETA= 28353768 DMEG A= -1 2824671941086E-04 ,6251425290698E=02

GROUP VELOCITY CNMPUTED
VA s (6019664522116E+00 +3193792157766E~01 VB =  .7686807076505E+00 .3087523738147E~01
MATIM OPTIMIZEP LNNP, NUMBe 3
ALPHAS -.28R616432 BETA .27234220 . OMEGA= -.1308803695025E-04 +6274068050155€-02
GRNUP VELDCITY COMPUTED .
VA = .6886883099434E+00 +3229937100090€=-01 VB = L 767611476754TE+00
, ) '

¢3624879582192E-01
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MAIN OPYTMIZER LUOP,

NUMB = 4

ALPHA ~e2%9924172 RETA= «27292368

GROUP VELOCITY COMPUTED

VA = ,6888403128547E+00 ,32273609247R0€~01

MAIN OPTIMIZER LCQOP, NiUMRe 5

ALPHA= -.26922383 RETAe

«27290770
GROUP VELNCITY CNMPUTFD
VA = (HBRBR3545C6H585E+00 ,3227391392821€=~01
APG = «346832048E+02
YLENC =

2 34645437F-013 PSTe B4,701796
$83E5STESTEESSTEITEICESESS2%8$433886385853388883828838
N FACTCR AT STATYON 4 Y/C = +07186AR5 IS N =
ST S ETEICIEEEergereeecgegeeqEeEqecegReestessssgeaste
STATION NN 5 PREVINUS RADIVS +175516FE+05
LOCAL MACH NN, = 217

STATION NP 5 NEV RADIUS «3755167F+05
DR=s =,2433838£-01 NSe

NEW REY
«3270041€-01

NON-OTMENSTIONAL FREQUENCY AT THIS STATINN IS FREOs

MAIN QPTIMIZER L70OP, NUMP= 1

ALPHAs -.26139999 BETA=

«32137169

ORIGINAL REY

«21B6R49E+03

OMEGA= +1137105928232€E~05 .6274932080799E~02
VB =  ,T6T6572717639€E+00 43595919457778E~01
OMEG A= «1188767109895€~05 +6274936831082E~-02
VB = ,7676554498016E400 .359666R817426E~01
OHY= 51.960599 RFREQ = +50000000E400 HZ
1.0r0
+2186851E+03

ORIGINAL OSTZ +1915634€-03

NfW DSTZ +1915632E-03

s 978R851261891€~06

OMEGA= =e24433T71463730E-04 .5859237192377€-~02
GROU®P VELNPCITY COUPUTFD ;
VA ® 706148074411 0E400 .2556652066105E-01 VR e ,5974911764778F+00 .2078832043194E~01
MAIN OPTIMIZEP LUCP, NUMRs 2
ALPHAW f.beQBPS? RETA= 31738236 OMEGA=

-.1012786201571F=07 .5864106911119€~-02
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GROUP VELOCITY COMPUTFD
VA =

6
«7052797496390E+00 +25R5548709663F-01 VB »  ,5973220390753F+00 .2210115235570€~01
MAIN OPTI®IZEP LONP, NiMBa 3
ALPHAS ~e25590348 BETA= 31492213 NMEGAw ¢6556T684]17781E~-06 .5864483278012€~02
GROUP VELOCITY COMPUTED g %
VA =  ,TC475R2ATE0LEE+C0 27039763593 71E~-01 VB = ,5972200205586E+00 .2292067943964E=01 ==
3%
ZER LnCP B T
MAIN OPTIM NUMBE 4
IN OPTIMIZE neCP, Poke: |
ALPHAS -e2559252¢8 RETA= ¢31494840 OMEGA» e9778333157518E~06 «5864500337479€-02 %23
GPOUP VELOCITY CNMPUTEN ;E: G
VA & ,T7047¢24502521E+C0 42703741751531F=-01 VB = ,59722080461R8F+00 ,2291156151941E-01 -4 ar
APC = «33139933K+02 <
YLENC = «37073R56F=03 9SIe 85.144046 PHYw 43.,952894 RFREQ = «5C000000€E+00 H2
588 E et st s iggetTeresgetesssatessteesaessssssss
N FACTOP AT STATINN 5 X/C = «0035293 IS N = 2,189
S 8IS eseIs st esIeseeeestsststeessesetesssssesssssss
STATION NN [} PREVINUS RADTUS «3755167E+05 ORIGINAL REY +2857648E+03 ORIGINAL DSTZ +2181893€-03
LOCAL PACH NN, = ,g25
STATION NA &  NEW PARTUS  .3755165F+05  NEW REY  ,2857645E403 NFW NSTZ  .21B1890F-03
DPs «,2021€2CE-01 ; DS= ¢3127029E~01
NON=DIMENSICNAL FPEQUENCY AT THIS STATION IS FPEQe .633397329ﬂ6405-06
MAIN OPTIMIZEP LNNP, NUMBa 1
ALPHA= . -e2374245¢ RETAs 34131571 DMEGA= =e1939299206950E~05 +4784628378520€-02
GROUP VFLNCITY CNMPYTED
VA = 47133442601911E+00 +2067057166730E-01 VB = ,5140949092961£+400
)

«1453669701192E-01



1A°)

MAIN OPTIMIZER LONP, NUMB=

\ .

ALPHA® -.22631218  BETAs +33977779 OMEGA= «8827459995249E-06 ,4784806502071E-02

GROUP VELOCITY COMBYTER ‘
VA = .7130760514841E+400 .2081383058483E=01 VB = .5140456269536E+400 ,1492782034258F-01
MAIN CPTINIZFR LONP, NUMRAS 3
ALPHA« ~.23601265 AETAa +33936238 NMEGA= +9417195618014E~06 +47847590240826-02
GRPOUP VELDCITY COMPUTED
VA = .713CG65348216€+00 .2085318791584£-01 VB = .5140326333940E400 .1503413245799E-01
MAIN OPTINIZER LFOP, NIMBa “
ALPHAS ~.23601367 BETAw +33936378 OMEGA= +9333419442624E~06 .4784758999800E~02
GROUP VELOCITY COPOUTEN
VA = ,7130047919430E+400 .2085306936495E-01 VB = ,5140326867890E+00 .1503378506505E-01
. ARG = +26948720€402
YLENC = ,41456176F-03 °ST= 85.909283 PHT= 38.907583 PEREQ = +50000000E+00 HZ

‘35‘.S$§1?S*S?Si??S$$‘(.'(i‘.$‘.‘$SQSﬁ%‘(ST\??Si!“"S*‘SS‘
N FACTFP AT STATIN 6  ¥JC = .0059€45 IS N = 3,097
’553‘5‘9‘%555‘!‘?$S$$$‘$$*$$’$SSS‘SS“S;Sﬁ“*‘?“S“"
STATION NN 7 PREVIOUS PANTUS  .3755165E+05 ORIGINAL REY  .3665321E403  NRTGINAL DSTZ  +2551469E-03
LOCAL MACH NN. = .718
STATION nn 7 NEW PANTUS  ,3755163E405 NEW REY  .36453166403 NEW DSTZ
DPe  <,1916078F=01 DPS=  ,3276434E-01

+2551466E-03
NON=DIMENSIPNAL FREOUENCY AT THIS STATION IS FREQe

+9616716655505E~06

MAIN OPTIMIZE® LCOP, NUMRa

1
ALPHA= =e22702190 BETA= 36588692 OMEGA=
GRAUP VELNCITY CPVOUTED
3

=+5143393075986FE~05 ,438556038)394E-02
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VA = ,T107898685567E+00 +1969329596951E-01 VB =  ,4555025B04781E400 +1247397906149€-01
#AIN OPTIMIZER LOOP, NUMBa 2
ALPHAS ~.22639572  BETA= +36492319 OMEGAs +9654648336882E-06 .4385663545113€=02
GPILU® VELNCITY CPMPUTED"
VA = L710633436B697E400 ,197R270069036E-01 VA e  ,4554718865255E+00 .1266826590551E6-01
MAIN OPTIMIZER LNOP, MliMRe 3
ALPHAS ~.22634622  BETAs +36484283 DMEGA= +9665946129987E-06 .4385652110197€-02
GROUP VELACITY COMPUTFD
VA ,T7106214642427E+00 .1979110439099E-01 = VB = ,4554698931070E+00 .1268515746848E~01
APC = +20364398E+02
YLENC = L6E£6731535-03 °SIs  A6.397631 PHI= 35.417176 RFREQ +50000000E+00 HZ
IS RS R I PE R TaeegEeeegeagegesetqaissesssssscye
N FACTNP AT STATINN 7 ¥/C =  ,0086999 IS N = 3,840
$ 5 S g8 Eese88seesgsesserssetsstiessssssssesssssastsssss
STATION ND 8 PPEVINUS PADTUS  ,3755163E+405 ORIGINAL REY  .4506319E+03
LOCAL MACH NN, = <706
STATION NN 8

NEW PADIUS
DPe «,1803348F-01 ' DS=

NON=DIMENSIONAL FREQUENCY AT THIS STATION IS FREQs

MAIN OPTIMIZFR LODP, NUMB= 1
ALPHAS= ~e22290091 BETAw

GROUP VELOCITY CAMPUTED
VA & ,7102586162244E+400

MAIM OPTIMIZEP LOOP, fUﬂB- 2

e37951K1E405 NEW REY
+3508681F~01

«39036636

02238208879565E~-01

ORIGINAL DST2 «29818238E~03
+4506312E403 NEW DSTZ «29B1833F=-03

+1023848062295€-05

OMEGA= ~e6983124551925€6-05 .426218870844TE~02

VB =  44175926983734E+400 .1310016433144E-01

nyd TYNIDRIO
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ALPHA= =.222%9308 BETAe 38984198 OMEGA= 210342949954 70E-05 .4262388B875449E=02
GROUP VELOCITY COMPUTED
VA = .7101715486565E400 +2242260105653E-01 VB =  ,41757215025R4E+00 .1318042436224E~01
MAIN OPTIMIZER L{:OP, NUMRe 3
ALPHAS -.22257264 BETAe +38982718 OMEGA= +1025089863176E-05 +4262383952655E-02
GROUP VFLOCITY COMPUTED
VA = . 7T101€684C4316E400 02242658356542E~01 VB =  .4175713946312E+00 ,1318675319322€-01
ARG = «173511975402
XLENC = ¢5217126458~03 2Sl=s B86.7881468 PHI= 32.935956 RFREQ = «50000000E+400 M2
$5¢¢ 385888 EERE I RITLITEeeeeegResgeseegeeeageeetegsss
N FACTDP® AT STAT'NN 8 X/C = 00122222 IS N = 4,501
SSS!$$$S$11$‘.S‘$‘1$S!!“".1*‘1‘1‘!%‘1‘!5(‘K$$§1i$$1$1"$$?
STATION NP 9 PPEVINUS PADTUS «3755161E+05 ORIGINAL REY ¢5458312E+03 ORIGINAL PSTZ +3479557€~03
LOCAL MACH MO, = 063
STATION NO Q NEW RADTUS «3755159E+05 NEW REY +3458302E8+403 NEW DSTZ «3479551£~03
DR=  —,1923769€-01 DS~ ¢3795442E-01
NON-~DIPENSINNAL FREOUENTY AT THIS STATINN TS F£REOQs

+1112536219052E-05
MAIN QOPTIMIZER L{OP, NUMPe

1
ALPHAS -e22156532 RETA= 41357064 © NMEGA= -+6365084936047E~05 ,4278138707210E-~02
GROUP VELDCITY CCMPUTEDN
VA «  ,708677936114CE+00 ,25021651355B80E-01 VB = ,3900882582773E+00 ,1374141569345E~01
MAIN OPTIMIZER LUOP, NuMAa 2
ALPHAS= ~e20137647 BETAs= 0413246673 OMEGAs »1120890647434E-05
GRCUP VELOCITY COAMPUTED
VA = ,708617264146TE400 .2504447463262E-01
)

+4278367958975E-02
VB -

+3900720928106E400 .1378374894267E-01
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MAIN QPTIMIZEP LNNP, NUMBe 3

ALPHAS ~e221236119 RETA= 041321895 NMEGA= 01113487206962E-05 ,4278364281258€-02

GROUP VELOCITY COMPUTED )
VA =  ,7086126725043F+00 +2504792407R54E=01 VB =
APG = «15200915€+02

XLENC e «ER297185F~03 PSIs B87.077578 PHIw
$EPISISIESTIICTTESSCLESTTFESSTCTSTLSP3S55853¢358538888S
N FACTO® AT STATION 9 X/C = «01¢3775 IS N = 5,119
CEELELEEECELETLILELEICRNTCECIRTLECELELRECECCEEEECLEEL SRS
STATINM NN 1c PEEVINUS REDIUS «3755159E+405 DRIGINAL REY «6517617€+03 ORIGINAL OST2 «4048891E-03
LACAL MACH NP, = «923
STATION NO 1¢ NEW PADTIUYS «3755157F+05 NEW REY
PPe  =,1985073F-01 NS= «4116401F=-01

«3900714737219€400 .1378831675093E-C1

«65174064E+03 NEW DSTZ +40608883E~03

NON=DIMENSICNAL FREQUFNCY AT THTS STATION IS FREOs «1222112757144E=-05

MAIN OPTIMIZER LOOPs NUMB= 1

ALPHAe . =e22194955 BETA= «4364994]) OMEGA= =e6098719915300E~05 +4403092E834660€~02

GROUP VELNCITY CNMPUTED

VA = ,7061236907073E+00 .2857038075150£-01 VB = .3683044729454E400 .1488213184192E~01

MAIN OPTIMIZER LNNP, NUMAm 2

ALPHA= -e22181549 BETA- 43626419 DMEGA= . «12208519709809E~05 .4403364643834€-02
GROUP VELOCITY CPMPUTED
VA = .70607502664005000 «2858369616136E~01 VB = ,36829044846861E+400 .1490721813809E~01

MAIN OPTIMIZER LOOP, NUMBs 3

4LPHAS -.22180?62 BETA= 043623565 NMEG A= «12230483174056~05 .4403361191117E-02

31.100183 RFREQ = «50000000E400 HZ
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GROUP VELNCITY CNMPUTED
VA =

+7C60714511296F+00 ,2958749131026E~01
AFG = +13656669E+02
XLENC . = «£4970240F=03

PST= 87.289992
S$$¢$S$tS?Q%‘*31(%%&“$$$($$$S$§‘$%S%§$$$$${$<SS$S$$§S
N FACTCR AT STATINN 10 X/C = +0211690 IS
SSS!S$$1$$$$SS!$S!‘S"SS&!S$ﬂ$iiSSSS$1$?$$3$1’$1‘!S$$*
STATION NP

= 5,713
11 PPEYVINUS RAPIUS
LOCAL MACH NO.

VB = ,3682898030780E+400 .1491156944490E~01

PHIs 29.660542 RFREQ =

+50000000E4+00 H2

+3755157F+05  CORIGINAL REY  ,7743292E403 ORIGINAL DSTZ  .4727018E-03
- 975
STATION N0 11 NFV PANTUS  ,3755155£+405  NEW REY 77432736403  NEW DSTZ «4727007€-03
DRe  =,2062C9CF-C1 ISe  ,445B849F-01
NON=DIMENSINNAL FPEOUENCY AT THTS STATINN IS FREQs  ,1362497637601E-05
MAIN QPTIMIZER LOOP, NUMAa 1
ALPHAR ~-.22607047  RETAs £46353087 OMEGAw ~.9176981394829E~05 .4687003461224E~02
GPCUP VELDCITY CNMOUTED :
VA = ,703025685R30BE+00 .33568506066203E-01 VR =  ,3511681378758E400 .1676654054548E-01
MAIN OPTIMIZER LNPP, NUvp= 2
ALPHA® ~422599218  8ETAs « 46340414 OMEGA= ¢13659105P2958E~05 .4687494268491E-02
GROUP VELOCTTY COMPITED _
VA = .TC29R14028B1RE+00 .3357628404834E-01 \ VB = ,3511527303599€400 +1676916388408E=01
APC = 4126194125402 '
XLENC =  .7200R757F~03 PSTe  £7.459416 PHI= 28.537903 RFREQ o +50000000£+400 HZ
iSt!SS!Si&SS*iil*$$$!$$1(i!S$S$S$$‘1$$$¢$$$SSS$${$S$$$
N FACTOR2 AT STATION 11 X/C =  ,02h6023 IS N = 6.299
SSSSSSSS?S%‘!SS‘&S?S??%‘&$$$ﬂ!%$$$$‘$$$$S$$S$$S$$SS$$§
STATION NP 12 PPEVIOUS ©ADIUS  ,37551556+05 ORIGINAL REY  .1028970E+04 NPIGINAL DSTZ  .6159599E-~03
LOCAL MACH NN, = 1.C57
CSTATION NO 12 NEW PADTUS  ,3755151F+05 NEW REY  ,1028967E404  NEW 0STZ  .6159581F-03
CRx «,4499958F.01 0Ss» «1006999F+(C0O

NON-DIMENSIANAL FOEQUFNCY AT THIS STATICN IS FREQ=

+1659339731123€-05
)
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MAIN OPTIMIZE® LOOP, NUMAx

1
ALPHA= «e23645237  RETAe «50951512
G2OUP VELOCITY COMPUTED
VA = ,70325B3715586E+00 .4194393528732E-01
MAIN CPTIMIZEP LNOP, NUMRa 2

ALPHAe ~e2344406] RETAw +50956666

GROUP VELOCITY CAMPUTFD

VA =  ,70319%50316571F400 .41P6501265940E~01
APG = «10470016E402
XLENC = PE2LTH21F-03 PSI= 37,763773

$8883883 e8P0 ECTPCECICEEeTEESEEESTTSTELERE33S$3ESSSS

12

;bHEGA- =+2363174120974E~04 +5009163713943E-02

VB = ,3302948641632E+400 ,1970167775791E-01

OMEGA= «1657250023549E-05 .5010673605818€~02

VB = ,3302677801782F+00
PHI=

«1965570065248E~01

264942193 RFREQ » «50000000£+00 HZ
N FACTOR AT STATICN 12 X/C = «0304226 IS N = 7,461
S8 e s e et ErgEaereeECesescsggegsgeegeeetesssgstssssss
STATION NO 13 PPEVINUS RADPTUS «3755151E+405 ORIGINAL REY «1303032E+04 ORIGINAL DSTZ o T7745799€~03
LOCAL MACH NP, = 1,105
STATION NP 13 NEW PADTINS «3755146E405 NEW PEY +1303027E+04 NEW DST2
DRe  «,69066731€-01 NS «1168332€+400

MON=DIMEMSINNAL FREGUFNGY AT THIS STATINN IS FREQ=

MAIN OPTIMIZER LNDP, NUMBe

1
ALPHAw —.?5199339 QETAs .55799672
GROU® VELNCTITY CrMPUTED
VA = ,7114041510804E400 +5151035347171€-01
MAIN OPTIMIZER LDOP, HUMPx 2
ALPHAe -e25200%04 RFTAw

\ «55832029

«7745771E-03

«2014072939925€E~05

NMEGAs ~e26746106B2019E~04 +4857964357283E~02

VB = .3259677436511E+400 .2361504053674E-01

OMEGA= «2006013857372E~05 +4860061576195€~02

ALIYND ¥ood 40
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GPCUP VELOCITY COMPUTED

VA = (T113575609312E+400 © .5136319814036€-01 VB = ,3259420413363E+400 .23%52625407878E~01
APG = «BOLET&56F401
XLENC = «AC3INETH2F~N2 PSI= 98.169123 PHI e 264131437 RFREQ = +«50000000€£+400
P83 e EREEEEEUCERETICERRICTETSEPETLTCEEECETRSSECESSS
N FACTNR AT STATICN 13

X/C = «054012% IS N = 8,541
$3SSSF TS E eSS CETeEFsTCeTEesseEgeets4883385%88388¢

STATINN N0 14 PPEVINUS PADIUS

«3755146F+05 DRIGINAL REY «1765303F+04 ORIGINAL DST2 «1047485E~02
LOCAL MACH N2, = 1,121
STATION WD 14 NEW PADTUS «3755137€405 NEW PEY «1765294E+04 NEW DST2 +1047480E-02
OR= =~,P681133£~01 NS= «2084057€+00

NON-DIMENSIONAL FREQUENCY AT THIS STATINN IS FREAQ= 22691291 730686€-05

MATK OPTIMIZER LONP, NUMBa

1
ALPHAS= =231495850 éETA‘ «68453501 OMEGA= ~e1641053444518E-03 .4005424286420E-02
GRCUP VELOCITY CNMPUTED
VA & ,T7334540873102E+00 .6538284671903E~01 v8

=  +3378941960084E+00 ,3008123612192E-01

MAIN DPTIMIZE? LOCP, NUMBa

2
ALPHAS ~.31398221  BETAs +68290934 OMEGA= +2615562012023E-05 +4020265557096E~02
GRCUP VELDCITY CPMoUTED :
VA = .73299177C6124E+00 .6507017979747€-01 . V8 = ,33771315503336+00 .2993036863926E-01
1
MAIN OPTIMIZER L0IOP, MUMB= 3
ALPHA ~¢31398114  BETAs= +68290723 OMEGA= +2691319495303E~05 ,4020292335182€E~02
GRCUP VELOCITY CRMPUTED
VA = ,7329914412079£400 .65070330757605-01 = V8

= +3377130550612E400 .2993047063043€-01

ALITVND ¥0O0d 30
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14

MAIN OPTIMIZEP LOP®, NUMBE 4
ALPHAS -.31221589  BETAe 67907584 . nMEGAs +2587164698480E-05 .4020204058688E=02
GROUP VELOCITY COMPUTED
VA =  .7327100220783£400 .6588758322319E~01 VB =  ,337663570SB97F+00 3040586258637E-01
MAIN CPTIMIZE® LONP, NUMRa 5
ALPHAS -.31302672  BETAe . 68083560 OMEGA= +2636170095930E-05 .402028€506276E-02
GROUP VELACITY COMPUTED
VA e . 7320306277300E400 6551234523742E-01 VB =  .337686478898BE+00 .3018758725935E-01
MAIN DPTIMIZER LONP, NUMA« ]
ALPHA® -.31302737 BETAe 68083718 NMEGA= +2691271769006E-05 +40202934569636E~02
GRIOUP VELOCITY COMPUTEN
VA »  (732R39£151126E+400 .65511791135186=01 VB = .3376864456911F+00 .3018727534960E-01-
BPG = L 4T756559TE+01

XLENC o +10978488F~02 PSI= 88.830130 " PHIe 254861172 RFREQ = «50000000E+00 HZ
e R eI e e reeersaesteaesseteeesesssssstssss

N FACTCR AT STaATION 14 X/C = +0%31798 IS N s 9,873

P8 8e880088 e eessetergatesssteEretssgessesssssssssss

STATION NP 15 PPEVINUS RADTUS «3755137€+405 ORIGINAL REY +2184070E+04 ORIGINAL DSTZ +1296816E-02
LOCAL MACH NP, = 1,115

STATION NP 15 NEW FADTUS +3755127E£405 NFW REY «2184057€404 NEW DSTZ «1296808E=02
DPe  «,103PR5R8E400 DS= «26A2361F400

NON~DIMENSTONAL FPEOUENCY AT THIS STATION IS FREQs «334T197579777E~-05

MAIN OPTIMIZEP LOOP, NItMBw 1
ALPHA» ~+36R78105 RETA- «78122205 OMEGAe ~e7485768166168E=04 o2624471678412E~02

GROUP VELNCITY CqFPUTED

1
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VA = ,7583641058330E+00

e6177951176931£-01

MAIN OPTIMIZER LUOP, NUMRw

2
ALPHA= =e36599167 RETA=

GRCUP VELNCITY COMPUTED
VA =

2 1578682654531F400

+6269742115289€~01

MATN OPTIMIZER LLCP, NMBw 3
ALPHAS =~+3651¢951 RETA=

GRCUP VELOCTITY COMPUTED

« 77376222
VA =

« 75771929501 80E+00
APGR =
YLENC

. «11003906F=02
N FACTCR® AT STATIOM

15 X/C =
STATION NO PREVINUS PADIUS «3755127E405
*= 1.106
STATION NP 16 NEW fADTUS «3755114£40%
DR=  =,1215782E400 PSe «2856223E+00

NCN-DIMENSIONAL FREOQUFNCY AT THIS STATION IS FREQe

MAIN OPTIMIZER LONP, N|MB=

1
AL PHA- ~+3R8R11052 RETA= +80708491
GRCUP VELNCITY COMPUTED i
VA = ,7767476230041E+400

26142496554550E~01

MATM QPTIMIZFO LNDP, MIIMBe

«775509%3

«6309516309936E-01
«24229931E+C1

89,300221

PSIw
1S$$$S$S1$i$$1ss!*$?<1‘1!‘$¢!(%($%%1$$§<(&$$3S!S‘!iii‘
«1171658
SSS?SS!SS&!S&!S?SS$$SSf52$$‘?5%%$$SSS$$$S$$$S$$S$$$S$$
1¢
LaCaL MaCH NG,

IS N = 10,764

NEW REY

V8 =

©35661373B7973E+00 ,2896658503526E~01
DOMEG A~ 23116317151995E~05 ,2631112256890€-02
VB & ,3564587774534E+400 ,2947040527538E~01
OMEGA=

+33395488R81594E=-05 ,2631123433905E-02

VA = ,3564227121281E400 ,29686578712394E=01
PHTw

25.964117 RFREQ =

«50000000E+400
ORIGINAL REY

HZ
02565447E404 ORIGINAL DSTZ +1512918E-02
02545427E+04 NEW DSTZ «1512906€-02

«3930716243690E~05

DOMEGA =¢2405873090089E-05

¢1476155415158€£~02
VB =

+3722523900821F400 ,29419565565944E~01

15
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NON=DIMENSTONAL FREQUENCY AT THIS

STATION 1S FREQa

17
+4889094633830€-05
MAIN OPTIMIZER LNOP, NMUMRe 1
ALPHAS ~.41288722 BETA- «33982634 OMEGA= 04418737863171E-05 .2299915280910E~03
GROUP VELOCITY COMPUTED
VA = .7398727828430€400 .6888947563063E-0] VB = ,3921572868823E+00 +337685999800%5E-01
MAIN OPTIMIZFR LNNP, NUMRs 2
ALPHAe ~sh123R724 BETA= «83880774 NMEGA= +4893776010687E~05 422993325890006~03
GRCUP VELRCITY COMPUTED
VA =  ,790P243533760F+00 2a6915053701339€~01 V8 = 3921390926055€+00 «3300249326799€-01
ARG - «13P63%35F4C0
XLENC = +15644957F=)2 PSI» 89.827351 PHT= 264352824 RFREQ = +«50000000E+0) M2
Siii#i!%i‘i?%ﬁ&!ﬁl$$11?\8!1“5S?*SSS%‘%‘&i&%’&?%‘&%SS%
N FACTOF AT STATINN 1R X/1C = e 2477751 IS N = 21,634
S$1$$$‘!S‘$$1QSf$1Q!*11‘8113?’%ii%i‘i!i‘?}*$‘$$§$(5$$§ .
STATINN KN 1¢ PPEVINUS RAPTUS 23755085E+405 ORIGINAL REY 23372217€+04 ORIGINAL DSTZ +2009539E~02
LOCAL ®ACH NN, = 1,086
STATION wmn 1¢ NFW PADTUS »3755C59F+05 NEW REY 233721 70€+404 NEW DSTZ
DR» =,1639463€4(C0 fS= «37242460F400

NON-OTMENSIONAL FREQUENCY AT THIS STATION IS FREQs

MAIN DPTIMIZER LONP, Mi'MRs

1
ALPHAs ~e43UA94LL0 BETAs=

GRCUP VELNCITY COMPUTED
VA = ,BUBBATCTS8T07E+400

MAIN OPTIMIZER LN!P, NIIMRs

«B171172762463E~01

.20095115-02

«5298978316786E~05

+87829333

OMEGA=

21090422020422E~05 ~,1179830376242E-03

VB &  ,3994865047039E+00

¢4034859120320E~-01

yood 40
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ALPHAS ~e4338¢€117 BETAe. +87621191
GPCUP VELNCITY COMPUTED
«ACBPOC75772172E+400 .8221716546610E~01

VA =
1

VA =

NMEGA=

¢3994777201752£400

WAS SELECTED=~==PROGRAM CONTINUESSSS

18

«5309098106640E~05 ~,1175523831376E-03

«4060644838271€E~01

YN0 ¥00d 40
40

ALl

I9¥d Ty

g
5

SL

$38 STARLE REGION ENCOUNTEPEN-=TCON =
«5721943041057E~05

NON=DIMENSIONAL FREOUENCY AT THIS STATION IS FREOQ=
THE LEAST STARLE MDODE WILL BE

NN UNSTABLE 8PDE FOUND IN GLOAAL CALCULATION.
USED IN SURSFOQUENT LNCAL EIGENVALUE SFAPCH, THIS IS

¢1224006927691€~02 =,4010047127179E-03
¢1242961083978E~02 ~.4245927748692E-03

«352281A7 STATION 20

NMEGA =
MODE OF WAVE NUMBER WAVEs=

ALPHAe ~.416007C8 RETA= .83701838
IREGIN »1 FATLED TN FINMD ACCUPATE UNSTARLE « 934699 X/C s

PROCEENING TN NEXT STATION
«6180139653825€E-05

NON=DIMENSIONAL FPEOUFNCY AT THIS STATION IS FREQe
NO UNSTABLE ™NMDE FOUMD IN GLNBAL CALCULATION, THE LEAST STABLE MDDE WILL BE
USED IN SURSSOUENT LNCAL ETGENVALUE SEARCH, THIS IS 3

«5277437661096F-03 «,7490187091528E-03 .
OMEGA = +6519357601405€E-03 =.7745326104383E~03
+407621AT STATION

MODE OF WAVE NUMBER WAVE=

21

«0835614625
«934699 XIC =

ALPHA® -.41882C3& RFTAe

IBEGIN =1 FATLEDR TN FIMD ACCUPATE UNSTAPLE
PROCEEDING TN NEXT STATINN

«6775299999655E=-05

«5800802905648€-02 +17016662C5325E~03

NON-NIPENSINNAL FRECUENCY AT THIS STATINN IS FREGs
RETA= 83355726 " DMEGA =

AL PHAS ~242289047
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STATION NO 23
LOCAL MACH NN,

PREVINUS RADTUS
s 1,047
STATION NP

20
+3755069E405  ORIGINAL REY  ,4374243E404 NRIGINAL DSTZ  .2623657€-02
23 NEW PADIUS  ,37355056E+405 NEW REY  ,4374175E4046  NEW DSTZ  .2623616E-02
DRs ~,1273992F+00 0S=  ,2784932F+00
NON-DIMENSIONAL FRECUENCY AT THIS STATION IS FREQs «7127179893611E=-05
MATN OPTIMIZEP LNNP, NUMAe 1
ALPHAS ~+37241244  RETAe « 70497808 DMEGA= «7201277069678E-05 .1507671209125E~02
GPCUP VELDCTITY CAMPUTED
VA & .56R1706220404E400 =45414784529816E-01 VR =  .29705028475186+400 ~.2831185039967£-01
MAIN OPTIMIZEP LOOP, NtIMBs 2
AL PHAS -.3722P568 BETA» 270473347 OMEGAe +7128023356953E~05 .1507669391670€-02
GROUP VFLNCITY COMPUTED .
VA = .56B1£908P3T2RE400 ~,5418490103223€-01 VB = ,2970635058041E+400 =,2832816270467E~01"
AFG = «B9620061E4+00
XLENC = .25R5344GE=02 PSle 90,713247 PHI= 27.132485 RFREQ = «S0000000E+00 HZ
$E3CETTSSLLSCLFECCEACUTEQEELREITREEETCRISCESELLSES88SS
N FACTO® AT STATINN 23 Y/C = «5017737 IS N = 255
$EEES3S38TSEST TP EITICELETIEILCELEEEICCIRCEECCEIETEESS
STATION NO 24 PPEVINUS PADIUS  ,3755056E+405 ORIGINAL REY  ,4333211E+04 ORIGINAL DSTZ  .2602263E~02
LACAL MACH NO, = 1.040
SYSTION NP 24  NEW CADIUS  ,3755043F405 NEW REY  .4333137E404 NEW DSTZ  .2602218E-02
CRe =~,1291116F400 DSe  ,2736739E+00
NON-DIMENSTOMAL FREOUEMCY AT THIS STATION IS FREQs  ,7104058942383E-05
MAIN DPTIMIZER LOOP, KUMBe 1
ALPHAS ~.37625460 BETAs +71007652 OMEGA=
GPOUP VELNCITY cnfvur;n

«7205352974255E~05 +1647168424501E-02
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STATION NN 2¢ PRFVIAUS RADIUS
LNCAL MACH NO, =

22
«3755031€£405 NRIGINAL REY «4113825E404° ORIGINAL NSTZ
1.02°% )
STAYION NN 26 NEW RADIUS «3755018E405 NEW REY «4113740E404
DRe «,1272790F+00 0Se «2728709E4+00

«26478775E-02
NEW DSYZ

«24T78724E~02
NONDIKENSTONAL FREOUENCY AT YHIS STATION IS FREQs

«6852394041831E-05
MAIN NPTIMIZERP LOODP,

NiIMR = 1
ALOHAS ~¢30623167 BETAs «57027420 NMEGA= +3923337979568E~04 +15773741163726-02
GRCUP VELDCITY COMPUTED ’ .
. VA =  .500¢A9C040591E400 =.3093058086873E6~-01 VB =

+3161532542617€400 -,1656833301431E-01
MAIN OPTIMIZEP LOQOP, NUMA=

2
ALBHA= ~.30970015  BETAe +57104556 NMEGA= +6861869283848E-05 o1579100674062E=02
GROUP VELNCITY COMPUTED
VA = ,5895650327353E+00 ~.3062337379585E-01 VA =
) A9G = +95231754F +00
YLENC = .29067996E-02

¢3160996706120F+00 ~.1642826057310E~01
PST= 90,932089
88881838 s ECE eI FEssTeestssessseeesstSEsssssss8e888ss
N FACTCR AT STATINN

PHl = 2749540433 RFREQ = «50000000E+00 H2
5 26 Y/C - «6135035 IS N = 1,003
P8 e s e e ar e egeeeCeeectegEectsCcesrsssassssy i
STATINK wNN 27 PREVINUS PADINS «3TE501PE+0S ORIGINAL REY +3928852E+04 NRIGINAL DST2Z «2375638E~02
LDCAL MACH NNy = 1,010
STATICM NN 27  NEV PADTUS  ,3755005E+405 NEW REY  ,392R764E+04  NEW DSTZ
DR= =,1268526F+00 - [Se +2684592E+00

«2375585€~02
NON=DIMENSTONAL FPEcﬁkNCY AT THIS STATICON IS FREQs

066647912459494E=-05

MAIN OPTIMIZFP LOOP, yUNB-

1
ALPHA- =e28957645 RETA»

51974340
GROUP VELNCITY CﬂrDUTED
}

NMEGA= «2028411666300E~04 .1860522048887E~02

Ny
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VA = ,569C451P8T7155E400 =42446429506143E-01

VB =  ,3128174141174E+00 ~.1341589558161E~-01
MAIN OPTIMIZFR LONP, NUMBe 2
ALPHA= ~e20026781 RETAs + 52095710 NMEGAs +6672334306422E~05 +1836118R247990E-02
GROUP VELNCITY COMPUTED
VA = .5690320594124E+00 =~,2420005352236E=01 VB =

«3128222972326E+400 ~,1330826006465E~01
MAIN OPTIMIZER LONP, NIMBRa

3
ALPHA= =e2901P7RE RETA= +52001160 OMEGAs +66460100856649E-05 +1861181770545E6~02
GROUP VELACTITY CNMPUTED
VA = ,560C261554321F+00 =2262241990535658-01 VB = (31281747734656400 ~.1331751198269F=-01
AFG = «120€65675F401
XLENC = ¢21234542F-02 ST ©01,297838 PHT= 27.827840 RFREQ = «50000000E+00 HZ
$$$!5$$SS$$$<$’$'13!?"‘!‘?‘.‘%‘1"‘%5%“1‘iif‘%ﬁ(‘i‘?us‘
N FACTOCP AT STATION 27 ¥/C = +6494943 IS N = 1,293
S‘S!Si‘!‘!iQ?S?&}?‘SSS’Q"-!S'$!$!$ST~$$!~**#‘%!‘S$$$%$$$ .
STATION NN 28 PPEVINUS PADINS «3755005€E+05 ORIGYNAL REY «36T63I54E+04 ORIGINAL DSTZ «2233008E£-02
LOCAL MACH NP, » +962
STATION NC 28 NEW RADTUS +3754992F4+05 NEW REY «3676265F+04 NEW DSTZ
OR=  =,1248047E420 CSe 0262322125400

22232954F=02
NON-DIMENSIONAL FPEQUENCY AT THIS STATION IS FREQ=

«6340447958116E=05

MAIN OPTIMIZERP LODP, Ni'MBs

1
ALPHAS ~e28264223 BETA= «49354608 NMEGA= +1048247755078E-046 ,2174478929513E-02
GROUP VELOCITY COMPUTED
VA = 557553121 286RF+00 =¢1933229717527€-01 VB =

+3205423022464E+400 =,1087258414924E~01
MAIN OPTIMIZER LN1P, NUMAe

2
)
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24
ALPHA» ~e28341048 BETA= 249490936

AMEGA= «6379715058244E~0% ,2174729010233E~02
GRCOUP VELNCITY CPMPUTER
VA = 567566187096 7E+400 -¢1910020346296E-01 VB = ,3205699722844E+00 -.1078858302088€E-01
MAIN OPTIMIZERP LOCP, NUMB=" 3
ALPHAS ~e28341124 RETA= 4048943 OMEGAs +6340175034900E-05 .2174729483665€-02
GROUP VELOCITY CNMPUTED
VA o 56756572524 QRE+00 -41910236565181E-01 VB = ,3205694882863E400 -.1078931949311E~01
ARC = «14941159F+01
YLENC o «20751451F<02 PSI= 91.624809 PHI e 20,173485 RFREQ = +50000000E400 HZ
PSS ESTERITSETCICTIICEECTCCCECEESSECEEETCLELTCELETRSS
N FACTCR AT STATION 28 X/¢ = «68465321 IS M = 1,668
S S Er et EeEsTet Tt steegsesssseseeetssses4ss888ss
STATION N° 29 PREVIQUS PARTUS «3754992€405 DRIGINAL REY +3387745E+04 ORIGINAL DSTZ «2070638BE~02
LACAL MACH NP, » «G71 )
STATION NO 29 NEW PanTUS +3754980F+05 NEW REY +3387658F+04 NEW 0ST2
DRe  <=,1263501F+00 : OS= +2569196E+00

«2070435€E~02

NON-DIMENSIONAL FRFQUTNCY AT THIS STATINN IS FREQs +5988373962540F-05

MAIN OPTIMIZE® LANP, NUMB=

1

ALPHA® -~ =,27200462 RETAs 46005673 . OMEGA= +1540600834319E-04 .2341677620202E~02

GROUP VELOCTTY COMPUTED
VA = .57011350051856+00 -.1111507536224E-01 VB =  .3322505822139F+00 -.63901312483089E-02
MAIN OPTINMIZFR LONP, NUMB 2
ALPHA® -.27326660 BETA= 46219040 OMEGAm +6085502109354E-05 .2341885026253E~02
GROUS VELOCTTY COMPUTED
VA =  .5700R9RT67210E+00 ~.10754699956340E-01 VB =  43322776018517E+400 ~.6270644678998E=02
)

A

Lvnd ¥00d 40
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26

GRCUP VELOCYITY CNPMPUTED
VA & ,57720775272R0F+00 ~4170313R8333473F~02 VB = ,3485706296846E+00 -.1028608100271€~02
AFG = 218434057E401
YLENC = «2Q485T740F~02 PSTe  92,326117 PHI= 29.155091 RFREQ = «50000000E+00 HIZ

S et e s e e sTseeseTtgatsseeetscssessesessgass

N FACTN® AT STATIDN 20 X/C = «7510948 IS N = 2,505
$SE et EgErEEeEEaEErTECeeegeetCeetaeTeEeeteeseserasgss

STATION NO 11 PEEVTIUS FADTUS «3795496TF4+05 0P IGINAL REY

LACAL MACH NP, = 15
STATION NN 31 NEW QADTUS «3754955E405 NEWw REY «2752653E404 NEW DST2? +1714985€~02

DR=s  «,1251197E+00 PS= «2420391E+400

«2752733E+404 NARIGINAL DSTZ «1715035e-02

NON-DIMENSINNAL FREOUFMCY AT THIS STATION IS FPEQe ¢5213395294361E-05

MATNM OPTIMIZER LOOP, NUMBe 1

ALPHAS =e25191517 BETAe 239527064 NMEGA= 21957740290672E-04 +2263681045811E~02
GROUP VELDCITY COMPUTED :
VA = ,585175333327R8E400 +7164250378662E-02 VB = 4,3680171826137E+400 .4648113577995€6~02
MAIN OPTIMIZER LOCP, NiIMRe 2
ALPHAS ~e25353535 BETA= +3978105¢ OMEGA= ¢5415829349521E-05 .2263888843129E-02

GRCUP VFLOCITY CNMPUTED
VA = .5R8502664C6172E400 4753510%5207132E-02 VA e« ,3680005583335E400 .47360471132665-02

MAIN OPTIMIZER LOOP, NUMBe 3

ALPHAs= =.253494109 BFTA= 39774456 OMEGA= «5210795125804E~05 <2263881286004E-02
GROU® VELOCITY CrMPUTED
VA = ,5850288647886E+00 47527415103770E-02 VB = ,36799997993206+400 +4734853656164E~02
APG = «19099567E€+01
XLENC = «2855774CE~02 PSIs 92.,681031 © PHI= 29.82934¢6 RFREQ = +50000000E400 HZ

330888388 P8CEeCEee e Ireseseetsasssecatstassssssssss
\

ALITYAD ¥OOd 40
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N FACTCP AY STATIIN

a1 X/IC = 27823378 IS N =
SERR R I R IR E R T IIFSLCCTEECRETRCLELEIETCEELSS
STATION NN k¥4 PREVIOUS RADIUS 23754955E+05 ORIGINAL REY «2499824E+404
LOCAL MACH NO, = «879
STATIAN ND 32 NEW RANTUS «3754942F4+05 NEW REY «2499747E+04
ORe=  =,1245426F4+00 DS= «23390h6F+00

2.959

ARIGINAL DSTZ +1581701€-02
NEW DST2 +1581652€E-02
NON-DIMENSIONAL FREQUENCY AT THIS STATINN IS FREO=

+4978507990704E~05
MAIN OPTIMIZER L0JP, NUMAe

1
ALPHAS -.24300983  PRETA= 036972172 DMEGA= +1416792495919E=04 422764252011877E=02
GROUP VELNCTITY COMPUTED
VA = ,533726R963256F+00 .16312172460159€-01 VB = ,3866522132988E4C0 .1092424567747E-01
MAIN (IPTIMIZEP LODP, NiIMB= 2
ALPHA= ~e249222R8  BETA= 037152929 OMEGA= «51338510B89106E-05 .2274260543573E=02
GROUP VELNCITT COMPUTED
VA e (5335711868934E+400 .1654P66765706E-01 VR = ,3865179260746E+400 .1096085099341E-01
MATN OPYIMIZER LNDJP, Ni!'MRe 3
ALPHA®  =.24919647  BETA= «37148903 OMEGAs 24976505407990E~05 ,2274252664312E~02
GPCUP VELNCITY COMPUTED ]
VA & ,5%357357R0985E+00 .1654463029121E~01 VB = ,38661R01214506F+00 ,1096077311034E-01
ARG = «20540719€+01
- XL ENC = W 27T69RLLF-02 PSTe 93,155886 PHI® 30.697824 RFREQ = +50000000E+00 W2
$$$SS!S$%$$S$$S$$T$!S?$1$1iS'1$$$$$$<S$T$$siisss&i$$$$
N FALTNr® AT STATICN 22 X1¢ = 8120792 IS N = 3,622
!*“i?s!?*iiss*!!1%&!'S{Sc&tss%i!‘S%*%$$t§$$s$$1$15151
STATION NO 33 PPEVIAUS RADTUS  .3754942E405  DRIGINAL REY  ,2325624E+04 ORIGINAL DSTZ - .1505221E~02
LOCAL MACH NP, = ,034
STATION NN 33 MEW PARTUS +3754930€4C5  NEW REY  ,2325548E404  NEW DSTZ
DRa -.1250356;oﬁo DSs  ,2262134E+00

+1505172€-02

27



58

NON=DIMENSTONAL FREQUENCY AT THIS STATION IS FREQw 2496114776T440E=-05

MATN DOPTIMIZER LNOP, NUMBe 1

ALPHAS= ~e256308495 BETAw= «35317738 DMEGAe

+7093070082101E-05

«2565423900485E~02
GROUP VELDCITY CNMOUTED

VA = ,5672020579822E+00 42222973591508F-01

VB =  ,4036210957752E+400 41587549214702E-01

MAIN OPTIMIZER LODP, NUMRE 2

ALPHAS —.25409866 BETAs «35389120 OMEGA« #5017524915153E-05 ,2565433226747E~02
GPOUP VELOCITY COMPUTED
VA =  ,5671252631269E+00 +2230173901311E-01 Ve

= +4036016927047E+400 .1587107670353E~01

MAIN OPTIMIZEF LOCP, MNUMAe

3
ALPHAS ~e254 89467 RETAe +«35388825 OMEG A= «4960971194346E~05 +2565430717456E-02
GROUP VFLCCITY COMPUTED
VA = ,5671252941843F400 4223016400561 7€~01 VB = ,4036016443340E400 .1587122499645€-01
AFG = «24485890F+01

XLENC = +27105723F-02 PSI=s 93,894977 PHIs 31.868879 RFREQ = +50000000E+4+00 HZ
3888838 S88 S S TCET et eceERCRCEgPeessessesssssseessessss
N FACTOP AT STATION 23 X/C = « 8402719 IS N = 3,932

888883 SE S EERRCIEITITTECREUEqEeetesEeeEgeCeesgeesseseigssss
STATION NP 34 PREVTINUS RADIUS

«3754930E+05 ORIGINAL REY +2189704E+04 BRIGINAL DPSTZ «1461556E-02
LOCAL MACH MO, = «702
STATION NC 3¢ NEW FADIUS +3754017F+05 NEW REY «2189629E+04 NEW DST2 +1461506E~02
NRe  =,1275564F4+00 fS= «2199934E4+00

NOM=DIMENSIONAL FPEOQUEMCY AT THIS STATION IS FREOs «5096034173784E=05

28

ALITYND ¥00d 40
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MAIN OPTIMIZER LUCP, NUMB=

1
ALPHAe -.27010355 RETA= 234487647 OMEGAw «528833458734TE~05 .3197513006161E-02
GROUP VELOCITY COMPUTED .
VA »  ,5518517819321E+400 +2201806333364E-01 VB =  ,4272493493704E+00 .1705608783522E-01
MAIN OPTIMIZER LNCP, NUMBR= 2
ALPHA= ~+27019313  BETAs 234499172 OMEGA= 25103818996 717E~05 +3197518118769E-02
GROUP VELDCITY CO“PUTED
VA =  ,5%51R3A4223105€6+00 ,2202732731639F~01 VB e  ,4272461685858£400 .170%5275691708E-01
ARG = «31348655E401
YLENC = 26194666F-02 PSI= 94,735735 oHIx 33,331687 RFREQ = «50000000E+00 HZ
B T s e e N eesaeg qEeeaeteegesgeeseeseeseesseess ’
N FACTPP AT STATION 24 X/C = RK69THG IS N = 4,546
P I R P I CEEEeTeEeReREEqEecEeeeggecesgEcteteetsaasgy
STATINN NN 3% PEEVIALS RPADTUS 237549175405  NRIGIMAL REY +20302B1E+04 ORIGINAL DSTZ +1400830E~02
LOCAL MACH NN, @ 736 ’
SYATION NN 35  NEW PADTUS +3754904FE405  NEW REY +«2030208E+04  NEW DSTZ +1400779E=-02
DRe  =,1310102E+C06  0Se «2140041E400
NON=DIMENSTONAL FRFQUENCY AT THIS STATION IS FREQe

«5161R65990564E~05
MAIN OPTIMIZER LOCP,

NtIMB s

1
ALPHAS ~+27813298 BETA» 033237010 NMEGA= +5825519973953€E~05 .3688537202610E=02
GROUP VELOCITY COMPUTFD
VA = ,5A13037395890E+00 41990R842229902E-01 VB s .4644879473402E400 .1650988637870E-01
MAIN OPTIMIZER LNOP, NUMPa 2
ALPHA= =e278419¢8 BETAe +33271518
Group VELﬂCIT; COMPUTED

NMEG A= +5186277R16873E=-05

«36883548643459E-02

29



Lg

30

VA = ,5613523941563E400 .1993674917136E~01 V8 = ,46447840645700E+00 <1649731931902E-01
MAIN OPTIMIZER LOOP, NUMBe 3
ALPHA= -,278642827 RETA= . 33272551 NMEGA= +51624727661956-05 ,3688555009188E-02
CROUP VFLNCTITY CNMPYTED :
VA =  .5612511439256F+00 ,1993760922729€-01 VB = . 4664781102414E400 .1640695288648E~01
APG = «361408666+01
XLENC = c2%258087F=02 pPSIs 95,121927 PHY= 34,800853 RFREQ = +50000000€400 HZ

$2385368848853FCTESSTEIEELTISTCCTSTTTEIESS3324S580388

N FACTCP AT STATION 35 Y/¢ = .8921254 IS N« 5,268
CEEEEEEEELTLTEFCETRAFEECCTLELCTIITLELLTLICLETCETCLTTELS

STATION ND 3¢ PREVINUS RAPTUS +3754904E405 NRIGINAL REY «1855944E404 ORIGINAL OSTZ «1317961€-02
LNCAL MACH NN, = «70C

STATION NN 26 MEV PADTIIS «3754E91E405 NEW REY «1855074E+04 NEW DSTZ +1317912£-02

fPe  =-,1208953£+00 * DS= +2037594F4+00

NON-DIMENSIONAL ERECUENCY AT THIS STATION IS FREQ= +5079497950227€-05

MAIN QPTIMIZER LNNP, NUMBe 1

ALPHA= =e272630¢¢ AETA= «31412585 NMEGA= «11694664418132E~04 +3651719925605€E~02
GROUP VELNCTITY CAMPUTED
VA =  ,5B8R1236949189E+400 .2005965463925€-~01 VR = ,50648332519032E400 .1733582960697€-01
MAIN CPTIMIZER LNNP, NIUMB= 2
ALPHAS -e27353046 BETAs «31516101 OMEGAse «51736479769168E~05 +36516463484B84E~02

GROUP VELNOCITY COMPUTED
VA s ,5879920466605€6+00 +2016713685913E-01 VB = ,5047982710097€+00 .1731060201581E~-01

MAIN OPTIMIZER LOOP4 NU'MB= 3

)
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YLENC = 0 26608364F~D2 PSIes 94,572400 PHI= 364979205 RFREQ = +50G00000E+00 H2
PPTEST S IRETEITECECTIETIRLCEPECCCEERETTITLELEESSLL42SS
N FACTOR AT STATION 37 X/C = 29366028 IS N s 6,640
3385883333388 44 38R CCTTETEEEESTLELTSESEESSES353533888
STATIONM MO g PPFVINUS RADIUS «ITS4ATIE+0S ORIGINAL REY +1586253€+04 ORIGINAL DSTZ «1176482E-02
LOCAL MACH NN, = +653
STATION ND kL NE¥ PADIUS «3754848F+05 MEW REY +1586188E404 NEW DSTZ +1176434E-02
OR= =,1090653F+00 NS« «1653212F¢00

NON-DIMENSIONAL FREOQUFMCY AT THIS STATION IS FREQw

MAIN OPTIMIZE® LNNP, NUMBe 1
ALPHAS ~e25077682  RETAs 227828044 OMEGAe
GROUP VELNCITY COMPUTED
VA & ,63150384622406400 426%529946%6233E~01 VB =
MAIN OPTIMIZER LOOP, NUMAe 2
ALPHAs ~.25182343  BETAe 27943534 OMEGAs=
GROUP VELACTTY COMPUTED
VA m 46314100019516E400 .2667008167573E-01 V8 =

MAIN OPTIMIZEP LNOP, NUMRe 3
ALPHA= ~.25178930 PFTAs= «27939660 OMEGA=
GROUP VFLOCITY COMPUTED
VA & ,6314235027332E400 ,26606684288956E~01 VA a
APG = +28939599F+01

XLENC = «2656€6290E-02 PSI= 94,255202 PHI=
$ e PSSR P CEgIC IR ICECTREEICEREELEETSETSEEESS
N FACTOR AT STATION 38 X/C = «9551458 IS N = 7,148
$338838F3888C8 34 FETCTCTCTETESSILESSEEHSTTSSESSSSE5%S

STATION NO 39 PFEVIOUS PADTIUS «3754B6RE+05
LOCAL MACH NO, = .?36

ORIGINAL REY

«4832871Q09076E-0%

+1375947455115E~04 +2881463496748E~02

¢5635440108636E400 .2381255333968E-01

+493828RT727437E-05 .2881259561950E~02

«5634857722238€4+00 .23i95893846625-01

+4831180099818E~05 ,2881252192214E~02

+5634869002491E+00 42379764837498E~01

37.769439 RFREQ = «50000000E+00 HZI

+1505156E+04 ORIGINAL DSTZ «1135914E~02

ALIMYNO ¥00d 40
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STATION NO ae NEW PADTUS +3754858E+03
DRes =,9346422€-01 PS=

NEW PREY
+1403730E+00

«1505093E+04 NEV DSTZ +1135867€-02

NON=DIMENSIONAL FPEQUENCY AT THIS STATINN IS FREQe «4T7R1820911516E~05

MAIN CPTIMIZE? LOOP, NUMBe 1

ALPHAS= =e242726R8 RETA=

026454756

OMEGA= +1065766230111E-04 ,2523879381023E~02
GROUP VELOCTTY £RMOUTED .
VA = .5393822R15288E+00 .3173663444194E-01 V8 = ,5812079220223E+400 .2896039720340E=01
MAIN OPTINIZE® L10P, NUMBa 2
ALPHAS ~.20354832  RETAe +26543892 OMEGA= +4857486790722E~05 ,2523708687422E-02
GROUP VELOCITY CrPoyTED
VA = ,53924RS5T76493E400 .3183304233029€~01 VB« ,5811565944348E400 ,2893708348938E-01
MAIN DPTIMIZER LOOP, MUMR= 3
ALPH A= ~e24352620 RFTAe= +26541445 OMEGA= +4TRO652478490E-05 ,2523703010865E~02
GROUP VELDCTTY CAMBYTED .
VA = ,£392516314321E4C0 ,3183129100702E-01 VB = (58115748771776+00 .2893849925196E-01
ARG - +25717514F +01
XLENC »  ,247664316-02 PSIe  94,0R6966 PHI = 38,450231 REREQ = +50006000E+00 HZ '
$33¢8SC e CECRL R Lgy $EEPELRECLTCEEECEELEESTECEELERESS
N FACTOR AT STATIAN 39  X/C »  ,9708384 IS N = 7,532
33888388 ege80 8 tsteseEeetsTeIeTsesssssetsess $83%4683¢8
STATION N 40 PPEVINUS PADIUS  ,3754858E405 ORIGINAL REY  ,1450461E404 ORIGINAL DSTZ  «1112419E=02
LOCAL MACH ND, «  .621 ) '
STATTIOM N0 &0 NEW PADTUS ~ .3754851€405  MEW REY  ,1450399€404  NEW DST2
DR =, 7590556E~01 0S=  ,1128399F+00

»1112371E-02
NON-DIPENSINNAL FRECU'ENCY AT THIS STATIOM IS FREQs «4T788217110885E6-05
R

33
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. STATION NO 41 PREVINUS RADIUS «3754851€+405 ORIGINAL REY +1470449E+04 ORIGINAL DSTZ

34

MATN OPTIMTIZER LOOP, NUMBe 1

ALPHAS ~e23792537 BETA= «25418907 OMEG A= +7580148923956E~05 ,2265441667144E-02
GROUP VFLOCITY COMPUTED
VA = ,46402825075382E+00 +367871R083665E-01 VB =  ,594075663195BE+400 +3420380125221E~01

MAIN OPTIMIZEP LCNP, MHIMEw 2

ALFHAe ~e23R46861 AETA= «25473753 OMEGAs ¢4830346773140E~05 .2266346934415€-02
GRCUP VELOCITY COMPUTED
VA s ,6401927030607E+400 +3583914207054€=01 VB =  ,5940370769664E+400 +3418177536528E«01

MAIN OPTIMIZER LNOP, NUMAm 3

ALPHAS -.23R45ERE BETA= 025472695 NMEGA= 04787653432550€-05 +2266343639630E=02
GROUP VELOCITY COMPUTED
VA & 6401904164 7131E+400 +3683R51574052E-01 VB »  ,5940375908180£+400 43418253628434E-01
APG = «23329719F+C1
XLENC = «?25C3R653F=02 PSTe 94,03R3R3 PHY» 39.072186 RFREQ = +50000000E+00 HZ

S ESISERQeuIsEEeClTqEgEEqEeQeREREEEgERRCEnEEeeeEteasss

N FACTC® AT STATICN 40 X/C = 9733502 TS N s 7,809

P393 FT83S8E s TLFRTCEEETECRESSETECEIETESE48888%%8 .
«1147284E-02

LOCAL MACH NEN, = Gt

STATION NN 41 NEW RADIUS «3754845E405 NEW REY «1470384F+04 NEW DSTZ 21147234€-02
DRs «,5656407E-01 DSs= +8315961€-01

NON-DIMENSICNAL FREQUENCY AT THIS STATINN IS FREQa «5054603014354E~05

v

MAIN OPTIMIZER LNOP, Nu4Be 1

ALPHAS -.23313‘16 AETAs +239092338 - OMEGA= +9243822684372E~05 .1883734346438E-02

ALIT¥ND ¥OOd 40
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GROUP VELNCI”Y CNMPUTED

VA = .H049743210877E+¢00 +5715343150869E-01
MAIN OPTIMIZER LNOP, NUMBs 2
ALPHAe ~e23376L49 BETA= 23974911

GROUP VELOCITY CCMPUTEND
VA =  ,6C4R192640736E+00

MAIN OPTIMIZER LNOP, MUMB= 3
ALPHAs ~e2337%006 RETAs +23973278

GRCUP VELOCITY CAMPYTED

VA & h064FP224862024F400 45721397318304E~01

APG =

+5721477481530¢-01

VB =  ,5842373456074E+400 ,5529414049901E-01
OMEGA= +5132771783276E=-05 .1883445104145€=02

VR = ,5841474510630F+00 .5525671637441E~01
OMEGAs=

«5053169817571€6~05 .1883435913035E~02

VB = 5841491224957E+00 .5525B34229070€-01
219524362E+01
XLEM = «26910189F~02 PSIe  94,549622 PHI = 39,726375 RFREQ = «5000C000E+00 M2
ST e e e Igesgeeaesegessesssntessqssssesssess
N FACTCR AT STATION 41 X/C = 29925170 IS N = 7,987
s s eI R rgE I aerEiCeEEEEcECeEESSLLIETS
STATIAN NP 42 PPEVINUS RANDIUS «3754045F+05 NRIGINAL REY «1559347£+404 NRIGINAL DSTZ
LOCAL MACH NC, = «5RA
STATION NO 42

NEW PADTUS
DR= =_.34%12375F--01 NS = +«5199859€-01

NON=DIMENSINNAL FREQUENCY AT THIS STATION IS FREOw

MAIN OPTIMIZER {INP, NUMRa 1
ALPHAS ~.231917319 BETA= ¢22639237

GROUP VELCCITY £OMPYTED
VA = .51047R5200CC1RE+00 74B84178305130E-~01

»3754B842E405 NEW REY

+1245618E-02

+1559278E+04 NEW DSTZ +1245563E~-02

«5662188869808E~05

NMEGA= +7185909990867E~05 .1030388969117€-02

VB = (535462494 7680E400 .7874852657081E~01

ALITVYNO ¥OOd 40
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MAIN OPTIMIZER (NOP,

3
NtiMR» 2
ALPHA. -e24032233 RETAe «22749076 NMEGA= #59343698R7051E~05 +1030576016979E-02
GROU® VELOCITY COAMPUTFD
VA = ,5101227066588E400 . 7473200521366E-01 VB = ,5352237961750E400 +7846436544500E~01
MAIN OPTIMIZE® LANP, NIIMRe 3
ALPHA= ~e2606654) RETA= 22781153 BMEGA= +5726134819765E~05 +10306144322126~02
GROUP VFLNCITY COMPYTED )
VA = ,5100196121702E+00 +7469957554902E~01 VB @ ,5351549830776E+00 ,7838120074259E~01
MAIM OPTINIZER LOQOP, MNiMAs 4
ALPMAS= =e24066667 RETAs «22781261 NYEGA= ¢ 5662393630451E~05 +1030605309798E-02
GROUP VELDCITY CNMPYTED
VA = ,510018942270RE400 L,745995926%5293F=-01 VR = ,5351564512723E+00 ,7838106584360€-01
ARG = «11192516€+01
XLENC = 229520C0RF-02 PSle 95,061895 PHIs 40.609609 RFREQ = © «50000000€+00 H2
$ TP rE TR eCqEereCEscegeggeegeeceesteagetsss
N FACTPR AT STATINN 42 X/C = ¢9981435 IS N = 8,067
8353883838588 3988888C3933554383353383$355$83355483548
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3. MEAN FLOW PROFILES

The present version of COSAL accepts three~dimensional
compressible boundary layer profiles for swept and tapered
wings as calculated by Program WING. In this program, the
boundary layer flow is analyzed by invoking conical flow simi-
larity transformations. This significantly reduces the cém—
plexity of the problem; the analysis, however, is not applicable
to the regions near the wing root or the wing tip. A brief

description of the program is given below.

3.1 Program Wing

Except for a few modifications concerning the output,
Program WING is essentially the s&me as Program MAIN developed
by Cebecci and Kaups [7] for éalculation of compressible laminar
boundary layers with suction on swept and tapered wings. WING
is specifically designed to provide boundary layer profiles
appropriate for input to the compressible stability analysis
code COSAL.

The coordinate system (x,e,y)+ used in Program WING is de-
picted in Fig. 4. The fundamental assumption employed in the
analysis is that the wing has a trapezoidal planform and that
the spanwise pressure'gradient is negligibie. As a consequeﬁae,
the conical flow similarity transformations can be used which

enable the governing three-dimensional flow equations to be re-

duced in a form similar to two-dimensional flow equations. The

+Nomenclature used in WING should not be confused with that
used in COSAL.

=
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FIGURE 4. COORDINATE SYSTEM USED IN PROGRAM WING.
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conical flow assumption implies that both the airfoil thick-
ness distribution and the spanwise wall mass flow rate distri-
bution are governed by similarity considerations.

The boundary layer calculations are done along the arc
formed by the interaction of a sphere of radius x = constant
and‘the conical wing surface. It is assumed that the wing
planform is given in terms of the sweep angles Al and Az for
the leading and trailing edges, respectively. It is further
assumed that the non-dimensional wing thickness distribution
£/c, Z/¢ (see Fig. 5) is specified along a streamwise section
with chord length ¢. This chord intersects the sphere at the
wing leading edge as shown in Fig. 4. The above geometrical

data is used in WING to calculate the independent variable 9.

The conical flow similarity variable n is defined as

dn= /—=2_" oy
' PeHeX
where Yy is the (dimensional) normal boundary layer coordinate
and p and u are the density and viscosity, respectively, of air.
Furthermore, u = -u where u is the velocity component along

radial coordinate x. The subscript e refers to the boundary

layer edge values.

a two-component vector potential given as
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FIGURE 5. STREAMWISE AIRFOIL DEFINITION. ( C 1S THE

AIRFOIL CHORD.)
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where w and v are the velocity components in 6 and y direc-
tions respectively. The subscript w refers to the wall value.
The vector potential components ¥ and ¢ are represented

in terms of dimensionless parameters f and g as

Y = x Fa Mo Y £(n,0)

<
i
»
w
~
N
©
o
k=
o

X we/ﬁé g(n,8)

where
f = u/ue and g = w/we

The introduction of the similarity transformations makes
the governing equations (see [7]) independent of x and the
solution can be obtained by marching in 6 direction. The

Keller's Box method is used to solve the boundary layer equa-

tions. The details of the method can be found in [71.

3.2 Computer Resources

—

Program WING requires about 75,000 octal words of memory

and typical execution time is about 15 seconds on CYBER 175.

3.3 Input/Output

The program card for CDC machines reads
PROGRAM WING (INPUT, OUTPUT,TAPES5=INPUT, TAPE6=OUTPUT,

TAPE7)
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TAPES and TAPE6 are input and output units respectively
while TAPE7 contains output to be used in stability analysis

using COSAL. The control cards needed to run WING are:

(USER INFORMATIONS)

GET, WING.

FTN, I=WING,OPT=2.

LDSET,PRESETA=NGINF.

LGO.

REWIND,TAPE7.

SAVE, TAPE7=BLDATA.

EXIT.

7/8/9 End of record

Input data

6/7/8/9 End of file
The input data to program WING consists of free-stream

P

conditions (M, U T,)» Prandtl number (Pr), boundary-

o’ !

layer grid’ parameters (nm;Anl (Ehl)LK); total number of stredm-
wise stations (N2T), leading and trailing edge sweep angles
(Al, Az), and streamwise chord length (c). The geometry of

the wing is specified by tabular values of (E/c)o.and (E/c)o

99
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.for a total number of NI points. The pressure distribution
and suction quantities are specified by inputting the pressure
coefficients Cp and dimensionless suction mass flow rate (pv)w/

(pU) as a function of (E/c)i. Note that (E/c)o and (E/c)i are

oo’
not necessarily the same. Upper and lower surfaces are treated
as separate cases, the dividing-point being taken as the place
where W, = 0. Note that the (E/c)i values must be within the

interval of (&/c) and (£/c)

o,min o,max"’

Description of the Input Data

Card 1 Punched as an 80-column alphanumeric field

TITLE Description of the case

Card 2 Punched in Il Format

IWRT A parameter to control output.

IWRT=3 No extra output (suitable for COSAL) is written,
either on TAPE7 or listable output file TAPEG6.
(Only the output of original program MAIN is
written on TAPES6).

IWRT=2 All extra output (to be input to COSAL) are
written on TAPE7 and output file TAPEG6.

IWRT=1 All extra output is written on output file TAPE6
but is not written on TAPE7. - -

IWRT=0 All extra output is written on TAPE7 but not on

listable output file TAPE6.

100



Card 3

NI

Nz2T

ETAE

DETAl

VGP

Card 4

SWLE

OR'G’NAL Pn""’ '3
OF POOR QUALITY

Punched in 2I3, 3Fl10.0 format

Number of input stations for the streamwise airfoil

(Maximum NI = 61)

Number of input stations where Cp is specified
(Maximum NZT = 51)

Estimated value of Nnax at the first station.
(Usually less than 0.5, see section 3.4 on how
to estimate nmax)

First An-step size, Anl

Variable grid parametef (K = 1.0 for uniform grid
in n)

Note: the variable grid used in WING is a geo-
metric progression having the property that the
ratio of lengths of any two adjacent intervals

is a constant; i.e., Ani = KAn, The distance

i-1°
to the j-th line is given by the following for-
mula:

= i -
ﬂj = Anl (K 1) /(K 1) K>1

The total number of points J can be calculated
by the follow1ng formula-

2n [1 + (K- 1) (n /Anl)]
J =

Zn K

Punched in 8F10.0 format

Chord length ¢ (maximum length line) in feet for
the streamwise airfoil.

Leading~-edge sweep in degrees, Xl

101
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SWTE

CMACH

UREF

TPRES

TT

Pr

Card 5

Card 6

ORIGINAL PAGE 3
OF POOR QUALITY

Trailing-edge sweep in degrees, Az
Free-stream Mach number. For ihcompressible flow
M_= 0.0

Free-stream velocity in feet per second. Input
only if M_ = 0.0

Free-stream static pressure, in pounds per square
feet

Free-stream static temperature, in degrees Rankine
Prandtl number

Note: the following must be observed with respect
to the sweep angles: tan A; > tan Ay >0 ; i.e.

both the leading and trailing edges must have sWept—

back.

Cards for streamwise airfoil definition in 8F10.0
format

£/c-values of the defining airfoil. Total of NI
points. Note: £/c = 0.0 must be input if calcula-
tions contain the leading edge.

Cards for streamwise airfoil definition in 8F10.0
format

z/c-values of the defining airfoil. Total of NI _

points. Note: 2z/c = 0.0 must be input if calcula-

tions contain the leading edge.



Note: the streamwise airfoil definition in terms of
£/c and z/c should be as smooth as péssible. The
point distribution should be denser near the nose

in order to compute the external velocity distribu-

tion from the specified pressure distribution.

Card 7 Cards for input-output locations in 8F10.0
format. £/c-stations where Cp and suction
data is input. Total of NZT points.

Note: §&/c = 0.0 must be iﬁput if calculations
contain the leading edge.

Card 8 Cards for pressure distribution in 8F10.0 for-
mat.

P4 Input Cp—values. Total of N2ZT points.

Card 9 Cards for mass transfer at the wall in 8F10.0
format.

BLP Input (pv)w/(pU)m—values. Total of NZT points.

Description of Output Data

lst Line Prints the description of the case.

2nd Line MACHN = Free-stream Mach number

U?S = Free—streamrvelocity, in fps _
PFS = Free-stream pressure, in lb/ft2

TFS = Free-stream temperature, in degree R

PR = Prandtl number

3rd Line ROFS 3

Free-stream density, in slugs/ft

103



MUFS = Free-stream viscosity, in lb-sec/ft2
REC = Reynolds number based on free-stream
values and streamwise chord = Umc/\)oo

4th Line CHORD Streamwise chord in feet

RADIUS= Radial distance X, in feet from the
cone tip to the leading edge of the
defining airfoil (is equal to the

coordinate x in boundary-layer

equations)

LESW. = Leading-edge sweep in degrees

TESW = Trailing-edge sweep in degrees

5th Line NI = Number of input stations for the

streamwise airfoil

NZ = Number of input stations at which
pressure distribution and mass transfer
is specified (equals to the number of
output stations)

ETAE = Estimate for n_ at the first station

DETAl = Specified first An-step size
VGP = Specified variable grid parameter K
The table STREAMWISE AIRFOIL COORDINATES contain three

columns under the following headings:

NI = Point number
X/C = Streamwise airfoil abscissa (€/c)O
Zz/C = Streamwise airfoil ordinate (E/c)o

J4



ORIGINAL PAGE B3
OF POOR QUALITY

The table STATION DATA contains ten columns under the follow-

ing headings:
NZ
X/C

THETA

CPp
CQOK
UEUFS

WEUFS
DWEUFS

PEPFS

Sequence number of -output station
Streamwise airfoil abscissa, (E/c)i
Boundary-layer coordinate 6 in the de-
velopéd plane, in radians

Surface distance in feet along the x = x

section measured from the stagnation line.

Input Cp-value
Input (pv)w/(pU)w—value
Calculated u_/U,

Calculated we/Um

Calculated 1/U°°we
e

pe/pw

The results from boundary-layer calculations are printed out

for each station under a heading giving the station number NZ

and the nondimensional chordwise location (E/c)i. The first

table gives intermediate results from the iterated solutions

for f;, Af;, g&, and Ag;, respectively. Profiles for the con-

verged solution are presented in the next table under the follow-

ing headings:

ETA

Q < g w9

—

Point number in the boundary layer
The transformed variable n
Boundary-layer variable £
Boundary-layer variable f'
Boundary-layer variable f"

Boundary-layer variable g
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W = Boundary-layer variable g'
T = Boundary-layer variable g"
TEMP-R = Static temperature ratio in the boundary
layer, T/T
e
Y-FT = Distance normal to the surface in feet

Calculated boundary-layer parameters are printed under the

~

heading BOUNDARY-LAYER PARAMETERS, where:

DELSTX = 6; in feet
DELSTZ = 63 in feet
THETAX = ex in feet
THETAZ = 66 in feet
CFX = Cfx’ local skin-friction coefficient in

x-direction

CF2Z = cf local skin-friction coefficient in

el
6-direction
= *
HX éx/ex
= *
HZ ae/ee
Quantities printed out under the heading FLOW PARAMETERS pertain

to flow properties at the outer edge of the boundary layer, at

the wall, and nondimensional mass-transfer parameters. They are

UE = u_ in fps _
WE = W, in fps

PE = P, in lb/ft2

TE = Te in deg R

RHOE = g in slugs/ft3

MUE = U in lb—-sec/ft2
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BLP = (pv)w/(pu)e/RX
SQUIG = (pv) /(ow) vVw_s/v
W = T in deg R

W
RHOW = pw in slugs/ft3
VW, = vw in fps
Cw =

(ou)w/(pu)e =C,

Additional outputs printed starting from station number 2

are (these are generated for use in COSAL and are written on

Tape 7):
Nz = Station number
NP = Number of points in boundary layer profile
" DEST?Z = Boundary layer displacement thickness to

be used in stability analysis (= compress-

ible displacement thickness DELSTZ)

RDSTZ Local Reynolds number to be used in sta-
bility analysis. RDSTZ is based on DESTZ
and local potential velocity in © direction;
We.
Following this are 10 columns lobeled J, Y, WO, W1, W2,
yo, uUl, U2, TO, T1, T2. These are:
J - = Point number in the boundary layer _
Y = Distance normal to the surface non-dimen-
sionalized by DESTZ.

WO, UO, TO = Velocity component in 6-direction, velocity
component in x-direction and temperature,
respectively. Velocify components are scaled
with respect to We and temperature with re-

spect to Te'

N
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wWl, U1, Tl

= First derivatives of WO, UO and TO with
respect to Y.
W2, U2, T2 = Second derivatives of WO, UO and TO,

respectively.

3.4 Sample Run

Sample output of program WING for the case "YEBZ AIRFOIL
UPPER SURFACE, SUCTION U244" is given below. This is a 35°
swept infinite span wihg of Pfenninger type. To save space,
output for only first 10 stations is given instead of all 42
stations.

User's attention is drawn to the higher resolution of air-
foil definition near the stagnation point. The boundary layer
calculations are started at the stagnation point (NI = 6 in
the printout below). A few extra points ahead of the stagna-
tion point are provided for proper interpolation of geometrical
data in this region.

It is necessary to input an appropriate value of ETAE (n.)
for the first calculation station. The boundary layer gréwth
for the later stations is done internally. It should be noted
that the input n_ for the first station differs considerably

from the "usual”" two-dimensional cases. It can be shown that

the relationchip hetween n_ and the "usunal" two-dimensional -
o reolati 1ip he o

199§ 4 R RS 3 4 33 § 1 A sSSLwWwaRil LS e PR

variable, N_ , is [7]

3 %
e
o = o1 Ne
6
e
dwe
, where we = 35



Using 'ﬁe/t_l°° = 9.57‘and Qe /U°° =‘6.3 X 105 which  are
typical for the'preseﬁtlﬁest piobleﬁ, and N_ = 8, we get
N, & -0075.

A guick check of whether appropriate value of‘ETAE was
provided is that calculated V (see printout below) at the
edge of the boundary layer should be small (of O(lO-lO)).

If Vv 1is "large", increase ETAE.
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O YFAZ AIRFNIL UPPEP SURFACE—wmme—a SUCTION U244
O™ ACHN «801170F+00
ORDF< s675624E=03 MUFS =
CCHNED «BCCCHOOE+01 RADINS =
oMy &9 . = 42
[} STREAMVISE ATRFOIL CNOPDINATFS
0 NI X/C /¢
1 «93611C5=-02 ~a609TAOE=02
2 «562010E~02 =~ bRTZH0E~22
3 «?2R2060F-02 ~.3517208-02
4 «STA0CHE~03 “e2262707=92
5 «BOLOCCE~04 ~e732900F=D3
6 G C.
7 «7000CNE=04 «1NE2K0E=-02
8 «7334(CF=-02 ¢318950F=92
9 s 1RFALCFE=02 e 54938 0E=N2
10 «352Q3CF~02 «TR27ANE=D2
11 CEFNLENF=(? «10158F 9]
12 JBEGQACF (2 «126FP11F=01
13 «1272222F-01 «1474930F=01
14 « 3483772501 «170434F-01 "
15 «26RC23F-CY «216109F=01
16 0366224801 256637501
17 +56912%€E~01 «29157KF=01
18 « 720978F~C1 «32523KF=01
19 «Q3RQPAF-D] «356199F=-01
20 «11716A24C0 «384579E-01
21 «142735¢400 L1NTNAFLD]
22 « 1706325400 «43861A0F=01
23 «2CCO745400 «454RYQF =N
24 2314772400 «&72759E=-01
25 W 28463T7E400 0 48762KF=01
26 «2GPT4HC I+ 00 2400344 ~0]
27 «37416R7400 «50NTR55E=01
29 «3705447400 «513001F-01
26 «A0T6217400 «514700F-01
30 «465134%400 «512R73F=~01
31 «B0L1774 400 «5023311F-01
32 «STET74940C «477353€~01
33 46125045400 «45R6474F =01
3¢ 6316072400 447510891
35 6571437400 «b22469F-91
26 «bB&5A2E40C 2 40B377€-01
a7 «71944G540C «377039E=01
38 +35081RC.0]

.73anci¢oo

= «10333RE+04
239638B6E-06
«375517E405

«6549900€+03
«140909€+08
«350000£402
«750000E-02

TFS

TESW
DETAL

+359700E+03

«349900E+02
+6250CCE~04

PR

vGe

+«T20000€E+00

+10500CE+01

ALITYNO ¥00d 40
21 35vd TWNIDIHO



ITT

« 766299400
e TR232RE40C
WR263172F400
«RA5IZ1AFIOC
CRAELSTTFS00
«A0L0LSFeQC
o3850 2F40C
«9832AKTE4CO
«QB33IF9E400
«QQ57R1IE+OC
«0995R6Z40C

¢322350E-01
«302142€-01
«235986E-01
«18R2031F-01
«153625€-01
2 G2CRT70E~N2
»331420F-02
=+1?4400FE-02
=2 436080F=02
~s£146R90F=02
~eb66AT50E~02

X/7¢
0.
«TCOOO0F-Co
¢ T3340CF~-013
«1R&RAOF=02
+3%2030F 02
«5804650F~02
«BLAGQCE~(2
«122222€=-C1
«1A3775CaN]
«21169CE~01
#266023E-01
¢364226F =01

« 540125721 .

«E21763F~nN]
«117144F 400
«15#320F400
«2COCTLESON
W246T7TT7EC4CO
«2G%R749F4C)
«3522R1F 400
«LNTAZ2IE 400
«46ICGPESQN
«SC1774E400
+£30Q432E+0C0
«5T7¢740F 400
2£135C4F+00
«£LVLFLELCO
«EREE325400
«71844GF+00
«751095€+00
«782238F 400
«F12079£+00
WFLN2P28400
«BEESTTE+CD
«EQ2125E+00

THETA
C..
e?12773E~C5
cTARTAIE-06
«125C35F~05
«1R31623F~05
«2L6723F-05
+3174909F-05
«30H164F=05
6R22015-C5
+579323F-05
«6E4601F-(5
2Q265C1F-(5
«120€612€-C4
«171046F=-04
«2311056=04
«290915F-04
«27HEPOf -G
DLEDC1IEF=CG
e $LA0FRF-NG
WEHPEPRE-CY
s 73911RF~04
“FATS1TF=04
«QCI6AAE-(4
2 969234E-04
2102444£-03
«109872F~(2
«1141736-03
«122316£~03
«12R273F~03
«134021F=-03
«129539F~(03
0144P12F~(3
«16QR34F=-03
«1546CRE-03
+159114F-03

)

)
4

S

+799000E~02
«277418E~-01
«4695246E=01
«bHPTQA21F=~C1
«92A4RTE=C]
«119226E+00
«14RTARKE+GO
«1R14684F+00
«217564F 400
+2570R0F +00
«3471€6F400
«652917€+00
«6423R3F 400
+PHTRIPE 40O
«112631F 401
«141414E401
1727448401
«20A1R4F+0)
«241280E+01
W 2TT551F40]
+214502F+01
+339287F+01
«362644E401
+3BA451F+01
«4125R0F401
«4234250F+01
«453317F401
«HE16AFPESCL
«503273F4+01
«523994F+01
¢5643794F 401
«562654F401
+5RN579€401
«597501E+01

STATINN DATA

ce coL
+765232E400 O,
#»752695F+00 0.
«6AROAGEL00 O,
«515057F+00 0,
«337528F+00 =~,735000£-03
+171531E400 ~-.7000C0E-03
«2050976-01 ~,630000E-03
=«110402E400 =,530000E~03
=e222460F+00 -,43000CF-03
=+320642E400 ~,2900C0F=-03
=s4040P6E4N0  ~-,163000E-03
=¢533343F4+00 =~.15500CF=03
~e£05019F ¢N0 ~,14300CE~03
=eb29529E+400 ~,143000F=-03
~e620104€E40N =,14300CF~03
=+ 60664697400 =-.143000F~03
“+59420656400 ~,143000F=03
~e53504AF400 =~,143000E-03
=e575524F400 -.143000¢-03
=e567650E400 ~-,143000€6-03
~e554449F400 =-.14300CE~-03
~¢533944F+00 =.143000E-03
~+517250E400 =-.14300CE~03
-¢5075%3F+00 ~.214000£-03
=+ 500761E400 =,2RB0005-03
~«483115F+00 =,370000F-03
~¢459637E400 -,490000€-03
~e4319R5F+400 =~.610000€~03
=e397567E+00 =~,755000E~03
=¢356842F400 =-.93000CE~-03
~+308019E+090 ~,109000E-02
=e248325F400 =,121500E-02
=¢173212F400 ~,130000F-02

=~e874130F-01
~+9393R0F-02

~+138000€~-02
=+145000€-02

UEUFS

«5735T78E400
«573578B€400
«573578E400
«57357T7E400
«573577E400
«5TIETTEX00
«5725756€400
«5735756400
«573575E4+00
«53735T4E+00
«573573E400
«573570F+00
«573567E400
«5735A1E400
«573554E+60
#5T7TI56KE4+ 00
«573537€+00
«57352TE+00
«573517F+00
«57350KE+00
«573495E400
«5734H4E400
«5T24THE4D0
«5734459E400
«573462E400
«5373455E400
«5TI64AE+00
«573441€400
«573435E400
«573429E+00
¢573423E+400
+57341BE+00
«573413FE+00
«5736409E+00
«573405E+00

WEUFS
0.

«987427£-01
«276586F+00
«448763E+00
+594934E4CO
«T1C649E+00
«BOL5ERF4G0
«AR530Q45 400
«950819E+CO
«100719i+01
«1C56472€+0C1
«112851€+01
«116917€+01
»11%2324F+C1
«117783F+01
«117012E+01
¢116303E+01
«115776E+01
«115289€+(1
«114782F+C1
«11402G6E+01
«112861F+01
«111911E+01
«1113£06F+01
«11009723E+C1
«109970€+01
«1085636E+01
«107065E401
2+1051(09E£+01
«102792E401
«100C07E+01
«65829E+C0
«922343E+00
«871881E+00
«B24996£+400

DWEUFS
+625951£406
«%10353E+06
+326431E+06
+309271£+06
+209012€84+08
«157572E+06
«116322E406
«BO1TC2E+0S
eH5086KE408
+ 5157555405
«398296E+405
«222562540%
+833506E+04

~e341953£6+403
~.1168825404
~a1052K4E+04
~eT6R097E+403
~.55150LE403
=.521295E403
~e520644E403
~s955953E403
~.145275€404
~+121588€404
=e516924E403
~+100445E+04
~«163335F406
-42299C15+04
~.299804E+04
=-.36423CE+04
~244BTB1E404
-+ 56655GE+04
«.74993RE404
~.9R4682E404
~.108545E+05
~e961344E404

ALiTvnd ¥00d 40
Si 20Yd TYNIDIHo

PEPFS

+1425641E+401
e141844F+01
«137138€+01
+128634E401
«118764E+01
«109536F+01
«101140E+01
+931624E+00
«B37¢328F+0C
2821746E+0C
«772327TE4+00
«T0G3221E+C0
«663653E400
«650027£400
«65526TE+00
«6H2746E40C
e659631E+CC
«6T4TH6E +0C
«5TF454E 400
«68442TE+00
«691766E+00
«7021¢5€400
e 712446E+400
«717937€E+400
«721612F+00
«731423E+400
e 7T44475E400
s 759847400
«776981E400
«801€22€400
«B2ETH3E+00
«861949E+400
«9G3706F+00
«9514GC5E+0C
«994778E+40(
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3
36 4915465E400  .163295E~C3  .613201E+01  ,495206F=01 =.147700E=02 . 573402E+400 7887776460 =.780099E+04  .102753E+01
37 .936603E400  ,167075F~03  ,527395F+401  ,929Q84E=01 =.147700E~02  ,573390E400 .761501F+00 =.674625E+404 +105170E+01l
38 .95514AF400  ,1703R6E-03  ,639829F401 . ,126630F400 =.147700E=0C2  .573396E+00  .740033E+00 =.626886E406  »107040E+01
39 .ST0R3AE400  ,1731756-03  .650303F+401 1542345400 =-,147700E=02  ,573394E+00 +722142E400 =-.684450E404  »108574E+01
40 .9M3359F400  ,175300F-03  (65R654E401  .178401F400 -.147700E-02  .573393E+00 7062606400 ~.7168316+404  .105918E 401
41 +9I2F1TE400  L177022F=03  oHAGTSOE+01  ,2027895400 =~,147700E-02  .573392E+400  o690007E+00 =o1587686405  <111274F+01
42 40CR144F 400 L1TEBCLOF~03  LAER4Q1E401  423412PE400 =.147700E-02  ,573391E+00  .66BTE0E+00 =.267840E+05  .113016E+01
ONZ = 1 XIC e Q.
0 IT Vet PFLVY TWALL DELTW
1 «140234F+03 W PEESCHELS 21402345403 «1HQ4S5RFE+0G
2 J110576F40G4 =~,375642F403 L183481F+404 =,455513F+403
3 J720979°F403 ~,121336F+03  ,137930E4046 =.R73220F+02
4 GENPLAIEC0T = 131402F+402  L129)19RE404 =.50B0G7F+01
5  .595321€403 =.1101A1F400  .12A6B9€+404 =,240102F~01 oN e,
[ «S5A5201F 43 =~ ,£01(C29E~C5 «128A8T7E+404 =,739189F-06 - Eg
o Ir Vil Ll NFLVW TWALL DELTW 0 G)
1 .5G5201E403  ,PIAAQZE401  o12RERTE+06  ,418003F+02 o
2 L6C33FOF403 —,105073F401 L132RETE404 =,513149€401 O%
2 LF02I10F40T =, T99914F =02  (1232354F 4064 ~,211845E-01 3=
& % €023225+403  L3E50715~03  .132357E40&  ,2QR144F=02
5  o602322E403 ~.168654F=05  ,132352E404 =.1635h1F=064 Q0
0 J FTa F u v 6 '} T TEMP=R Y-FT 3
1 0.C00C00 ¢, 0. 6023226403 0, 0. +132352€406  ,104062E401 O. > 6
¢ +00NIST  L116R70£-04  ,11R607E+00  ,601126E403 .241525E~04  .233632F400  ,109972E404  .104014F+01 «3617576~04 [~ 1%
7 4000425 = ,543147F-04  (254R53E400  J5017E5E403  ,1064914E-03  .461308E400  .B856337E+03  .103841£401 .780100€~04 :2 a2
10 .COCERD ™ L141G2RF-CI 4076156400  ,SH1RA1E+C3  ,253445E-03  .654159F400 LE11081E403  .103494E401 «126318E-03 R
13 .000995%  ,201°00F-C3  ,57014CE+00  ,496R22E403  447A0296-03  oA05201F+00  .367053€403 1029396401 +181966E-(3
16 2001349 ,52230CE-03  ,727495E400  (3PR7REE403  ,7R2843E-03  ,908307E+00  .2077276+03  .1021985401  .245C42:~03
19 L0C175R  LBLERGIF-03 (8593276400  L2509R3E403  .116R29E-02  .9664T9F+00  ,B81434E402 1013876401 +319¢13E-03
22 .002232  L127RSAE-02 L944794E400  L121274E403  ,163354E-02  o9U1554E400 2652176402  .100692E+01  .404140E~03
25 002781  L1RI(28€-02  .9B5R24F+400  o3R4563E402  .213031E~02 +99HB4OE400 +4650Q99F401  L100251E401  .501438i-(3
2R 4C03417  ,2441535~C2  ,Q9801RF+00  ,659594E401  .2R1551E-02  .999979F+N0  .264342E400  .100059F +01 «613727¢-03
31 .€04152  ,317€60F-02  ,999889E400  ,449703E400  .3551126-02  .100C00E+01 =.249870E-C1  .100007E+01 «T43570£-C3
35 4007004 .402R12E=02  .0999995400  (664B97E=02  ,44026RF~02  4100000F+01 =.2121528-02  .1000JGE+CL +BG3E45E~L3
37 .007990  ,5013925=02  .1C0000E+01  ,190038E=05  .538847E-02  ,100000E+01 =,163130E-G4  .100000E+01 «106780E~(2
40 CC7131  ,615500F~02  ,100000F+01 ~,671485E~09  .652964F=02  o,10000CF+01 =.2364B84E-09  .100000E+G1] +126918E=02
40 .CCTI31  L61%5C9E-N2  J1CO000E+0) =,E714B5E-09  .652964E~02 100000401 =.236484€-09  .100000E+01 «126916E=02
0 RAUNPARY =L AYER PARAMETEPS
O DELSTX = .183019E~C3  OFLSTZ »  ,116924F-03  THETAX =  .678753E-04 THETAZ =  .475548E-04
CFx =  J5¢0245F=02 CF2 = 0. HX o J269640E+01 HZ = ,245872E+01
O FLOW PACAMETER®
0 UE e .562725F+03  WE = 0, PE = ,924951E+03  TE *  L,619353E403
0 RHOE = L8T02BBF-C3  MUF = 427765E=06  RLP - 0. SOUI6 = 0.
c v = .‘%451?"03 PuUOY  w ,836315£-03 VW = 0. Cw = .9B9568E400



€ETT

ONZ = « TCO000E-04
o IrT VVALL DELVV TWALL DELTW
1 «602322E+403 =, PI4ART2E+02 2132352F404 =,234494E403
2 5188356403 «,2183£4F401 «1089C3E+404 ~4341264FE+01
3 «E16652F403 «103177E400 +108561E+04 +385992F+00
s 5147556303 404736 F-02 «109500€ +04 #«162136F=~01
5 +5167859F 403 ~, 526992006 f10PE02F404 -,165112F~03
01T VwaALL CDPELVW TWatl PELTW
1 «S1ET759F 403 =,2732RS€E-05 «1086C2F+04 ~,51640RF=05
o ETA F {] v 6 w T
1 o.ccocen 0. 0. «516759€+03 0. 0. «1CB602E+04
4 «000187 «10C2PT7E~04 «101779E+00C «51€6104E403 «200683E-04 «199397£4+00 +938317€403
7 #«CG04825 Wh6E341E-04 «219024F4+(C0 «510960F+03 «AB84260E~04 «30441RE+NO «773090E+03
.10 «0006FO 012210C6E~02 «351985€4C0 +4Q410RE+(Q3 «217306E-03 «574903£+00 «596954F+403
13 «CCOQ35 02522 1¢F=03 +497612F+00 «455605E+03 +417918€~03 «729811E+00 e421677€+03
16 «C01349 «45L395E~03 «5&T7176F400 «386314E+03 +69RP3ITE=03 «R4T32E4+00 #263405E+403
19 «001758 «750C11F=-03 «TR5245F 400 +2R6197F+03 «106695£~-02 «920210F+00 «13H739F+(3
22 «G02232 «114GR)F=(2 «RO3LKHAEHQ0 «17294RE+403 «151799E-02 +9T74REQF 400 «575740€+02
25 (02781 «1E6C34E=C2 «95NGNLELCO ¢ 77954 6E402 «20591RE~02 +993679F+00 «170130€402
2f (L3417 «2282218=-02 9901726400 0232726F+02 «269274E-02 «999G9G€+400 +301%R92F401
3 «C04152 e 20144 ¢F=GC2 «9G361AF40LD «390521F+C1 «342P12E-02 +999949F+00 +203074%+00
3 »C050C4 ¢ IREFSRFE-C2 «903914F+ 00 «2BE6779E400 «42796BE~02 «1C0N0CF+01 =,115251E-C1
37 «00599¢ «4Bf134E-02 «9Q93398E+00 «578321F-02 0526546E-02 «1N0000F+0Y =,142243E~C2
4C « 07131 «50G25CFE=-02 +1CND00F+G] oPRLEQ)AF-05 «Ha0F63E-02 «100C00F 401 =,15013°E~04%
43 «(0°452 «731355¢F-02 +«10009CF+01 e146354F-08 «772768€£-02 +100C00F+01 «153742E-C8
43 «00R&52 «731255F-02 «103000F+01 «146354E-08 «772768E-02 +10C000E401 «153762€~-08
0 BOUNDAQY=LAYE® PAPAMFTEPRS
0 DELSTX = 0214026F~03 CFLSTZ « +140857€E-03 THETAX = «794240E~04 THETAZ = «571248E-04
CFx - «&R110PE-02 CFZ = «587326E~01 HX = ¢269472E+01 HZ L] +246577E401
0 FLOW PARAMETE®S
0 ue - «502725F+03 - «102039E+03 PF = +920429E+03 TE - +618487£4+03
0 RHNE - «BO6T247F~02 MUE L 2427320E-06 BLP = O, SQUIG = 0.
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40 «(C7131 WET6EBCE-02 «9G9992F +00 +361834F~C2 «6286461E-02 «10CCO0E+01 =.101071E-02
43 «008452 2 7CREA2E-02 «100000F+01 2454622E~05 «760566E-02 «10000CF+01 =<4122356E-04
L) .CC099] s BEIRQIE~N2 «10000C0F+01 «197186E-08 e Q12494E~02 «100000F 4921 =,347535E-08
L1.) «C000RY «B61FCIF-02 «100000F+01 «1971R6F~08 ¢Q13494E-02 +100000€4G1 =434753LFE~0R
0 ANUNDAR Y=L AYEP PARAMFTERS
0 DELSTX = «26RELBF-C3 DELSTZ = «175413€-03 THETAX = +074BB8E=~04 THETAZ = +689869E-04
CFX - «%10414F =02 CF2 = +114%03E-01 HX - «275773E401 HZ = «254270E+401
0 FLOW PAPAMETE®CS
0 UF - «502725F+013 - «4637644E403 PE - «834703E+03 TE - «601450E+03
0 RHNE - «ROBT7S2E~02 MUE = «41R512FE~C6 aLe = 0. SOUIG = 0.
o TV = «661T730E4C3 RHNY = L7579688F=-03 Vv = 0. Cu = +083430E+400
NZ= & NP» 46 . DFSTZe ,1754133098952F-03 RDSTZ= .1571983962824E+03
J Y W Wl w2 U (138 uz2 T
1 0. 0. e 85745 -e &P 207 Co. «50222 ~+11980€=-03 1.0670
2 JERA31IE=01 JS5TRYTE~QY R2444 ~sb7966 «34569F-01 .50224 «24092F~03 1.05669
3 L141C9 $11622 «79010 ~s47618 «70R51E-01 .50223 -.355686=03 1.0666
4 221693 «17479 « 75417 -es47135 «10895 «50214 ~es21281E=~C2 140661
5 29652 023232 «71691 -~ 66502 «14n91 «50185 -+51992E~02 1.0653
6 38002 29156 67841 —e45704 «19079 «50122 ~e9RY04E-02 1.0643
T «6h761 034922 «63831 ~e446730 «23466 «50011 ~«1571CE=~01 1.0631
B .5504¢ «40601 «59826 ~s43566 28053 40832 =+23355E-01 1.0617
9 L5557 «46160 «55694 ~s42207 032841 49562 ~+22685F~01 1.0600
10 .75¢67¢C «€1547 51514 - 40647 «37827 «49176 ~443717€-01 1.05F0
11 86268 WEETP9 «47309 -.3F889 «43004 «4B64T ~«£A407E-01 1.05%9
12 97331 1703 «43104 ~-e36938 «683561 247943 -+ 7CA30E~01 1.0534
13 1.0P04 ot 540 «39941 ~+34808 «53879 «57033 ~.86164€-01 1.0508
14 1.2110 «71026 «34948 =+32%16 «59534 «45885 ~.10267 1.0480
15 1.3303 « 75199 30864 -+30086 «65292 0444670 -s11969 1.0449
16 1.4715 «70045 «27023 ~.27548 «71112 «42762 -a13563 1.0417
17 1.6110 JR2546 «23363 -.26933 «7h944 «40743 =.15278 1.0384
18 1.7570 FELI] ¢19917 ~+22280 «82729 «38406 ~-e16731 1.0350
19 1,9098 PPRLTS «16715 -.19628 «8R402 «35758 -e17936 1.0315
20 2.C497 +OCRAGH «13736 -.17019 «93AR89 «32821 =+ 1RR04 1.0280
21 2.2379 «92964 «11150 ~e14494 099117 «29637 -4¢19257 1.0245
22 2.4121 INLIAL «B8A217E=01 -.12087 1.0401 26268 -¢19231 1.0212

«194352€~02

«101212E+01
«100559E¢C1
«100191E+01
«1C0043E+01
«100005€+01
«100000F+01
«100000F+D1
«100000F+01
«109000€+401

Tl

~+B7730E-0%
~a27662€8-02
-+ 54553€-02
=+80210E-02
~.10446E~01
~.12715€-01
=¢14811£-01
=.15719€-01
=+18427€-01
~¢19623E~-01
~e21196E~01
=422236€-01
=+23035€~01
-¢23585€-01
“+23979€-01
~+23903£-01
~e23667€-01
~s23152E-01
-.22363E8-01
=.21305E-01
~419994€-01
~e18454E~-01

.524132E-03
+640175€-03
+773836E-03
+928182E-03
¢110671E-C2
+131334€=C2
.155253k-C2
0182943E-062
$162943L~02

T2

=s42356E=C1
-e¢38913E~(C1
-¢35517€~01
~432141E-01
-~.28805¢-C1
-e255278~C}
~e22330E=C1
=+19231E-C1
-s16247¢~C1
-e13291¢-C1
~a1C674E-01
-~ 80691t ~02
—e5bEE1E~C2
-e33785€=C2
~e12768F=(2
«TBE34E-03
«26637E=02
c43BT9E-C2
«5G366E-02
«T72873€-02
+83913€-02
+92095E-C2
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[=]

=:16721E-01
=214845€~01
~e12887E~01
-+10915€-01
~2B9965€~02
~eT1976E=02
=+ 55729~-02
~eb1620F=~02
=+29369E-02

‘=e20508E~-02

~613404E-02
~oB29C6E-03
~«48200£-03
~+26134E-03
~¢13043E-03
~e59962£-04
~e24T782E~0%
=+ 9100%E-05
~e29124E-05
=« 79206F-06
~e176B6E=-06
=«30€3°E~07
~+39089€-08
~e31465E-09

245953 «94107 «68092F=01 ~,98669E=-01 1,0R50 e 22793 ~+18693 1.0179
2.7871 207232 «51110€~01 ~.78402F=01 1.1253 “19308 ~217644 1.0149
2.9880C «92100 ¢37165E~01 -.60466E=-01 11,1605 +15917 -.16127 1.0121
3.1083 « 98748 «26067F=01 ~,45069E-01 1.190¢4 212725 ~e14229 1.0096
3.4186 002112 «175643F-01 ~,32304F=01 1,215%0 »GR26HE=01 =,12C77 1.0074
3.6495 00532 «11258€-01 ~,22140€-01 1.2345% «72991E~01 =-.98187E-01 1.6055%
3.r91% « 09740 «HRILPE-02 «,146413F=01 11,2493 ¢e51RIBE~01 =4 7H125E~-01 11,0041
bel6%3 «QREST «3BA46F-02 =,AR333F=-02 1.2600 +35134F=01 =,55990E~01 1.0028
4,6115 «00G30 «203A3F-02 ~,5(393F-02 11,2674 «22513E-01 =~,3R8%42E-01 1.0019
Lot GGA «0CQ74 e 96AIHKE=03 ~,2€376E~02 11,2721 +13564E-01 =,2525CE=01 1.9012
4.9828 «06623 «39839F~03 ~,12384F=-02 11,2750 e 76264E-02 -,15269F~01 1.,0007
£.2914 «99909 ©11453€-03 ~,6C7126~03 11,2766 «306R2E~02 ~,B5174E~02 1.000%
56143 1.0000 +96607F-05 -.49920E~04 1.2775 +1BG24E~02 -,434611E-02 1.00C2
$.95133 l.0c000 N 0. 1.2779 «B17R0E~-03 -,19991F-02 1.000}
€.3091 1.0000 0. 0. l1.2770 +31602F-03 -,62079E~03 11,0001
EabRPR l.cc00 0. 0. 1.2781 +10744F-03 ~,29565F~03 1,00060
7.0752 1.0000 0. 0. 1.2781 «314B1E~-N4 =,91540E-04 1.0000
7.4871 1.0400 0. 0. 1.27°1 «77407F~05 =,23720F=04 11,0000
7.9197 l.con0 0. 0. 1.2781 «1538LF-05 ~,49563F~-05 11,0000
Re37128 l.c000 0. 0. 1.27R) «233RGF =06 ~,739B4E-06 1,00C0
E.E507 l.0000 0. 0. 1.2781 024731F=07 ~,Rf7343F-C7 1.0000
G.3514 1.06C20 De 0. 1,2781 «1489HE=DR =,54R82E=0% 11,0000
G,0772 l.croe Do 0, 1.2781 «24792F=1C -.R7626F-10 1.0000
1C0.420 1.000C 0. 0. 1.2781 +30247E-12 -.,1095BE~11 1.0000
H X/IC » +352930F=-02

VeaLL PELVE TWALL DELTV

«H32787F 4C3 fbFSO3I2F4N2 2944631F+403 =,1161R6F+02

bT7QALCF403 =, 242779F+00 29330126403 =,1098RBF+01

«4TG00TF +(:3 ¢216213E-0C1 2931913F+03 «784606F~01

«47G11QF 403 e 60010QF-0] «9231902F 403 +520648E~03

«470110FE 413 =,224335F-06 «931962E+403 =,590242F-04

vwatt DELVW Twatt DELTW

s479119F4(:3 «AFSLLEF-0h +031992E+403 +972914€E~06
ETA F u v 6 L] T
JO00ONC €. Q. «4T79119E+03 0, 0. ¢931992E+03
Non1eY «915CC4E=05 0¢922458E=01 e457417E+03 «172612F~04 «171711€+00 +811975E+03
«00042°% «4]1R70QF =04 +19387R€+00 0e434026F 4013 +763431E-04 +341990F+00 +FB2RELE0]
«00CHFI «107877F=03 +205097€400 «4ORS25FE+403 +18R759E-03 «5042R4F+00 «549032£+403
«0C009S «21972RE~023 +42539RF+00 «378263E+403 +366279E-03 +651253E400 0416124E403
« 0013449 +3930681€=03 «552363F400 «33R252€403 +61987RE~03 «775624£400 ¢291332%403
sCCYIT75R W H4E135F-02 «FT7IRATELDOD «2R326GF+03 «95R84609€E-03 «RT1726F+0N «1R3298E403
« 02232 +QG74(5€-03 « 7975725400 «212620E+03 «138893€-02 293741RF+0) +9965C1E+02
«002781 ¢ 14€21GE~02 +9924682E4C0 «1349E5F403 «191517£~02 «975443F400 04 42EQ928402
«C03417 2 208232€-02 +955331F+00 «671226F+02 «?2541446E-02 © ,932Q43F400 «147770£402
06152 276930852 «AEHPLTF400 «236140€4+02 2327465E-02 «992751F400 2319662E+401
«C0SCO6 s 361432E-02 «997H0RF+00 «5C9740E+01 +41256CE=-02 . ,999921F+00 +318528E+400
«CCEGQ0 +450013F-02 +9097798 400 «551973F+C0 «511137€-02 «100000F401 =-,592597E£-02
L00717) ETLCPPF-02 «QACNN2F400 «223577¢~01 «625254E-02 +100CICE+01

~s269685E=~02

TEMP=~R

+1088460E+01
+108714E401
+108265E+C1
«107512E+01
«104490E+C1
2+105270E+01
«103955£+01
+102677E+01
»101573E£+01
«100773€+401
+100294F+C]
«100079€+01
«100013£+01
+100001£+01

¢« 97040E~C2
+98505E-02
«96456€£~02
«91123E~C2
+B83004E~C2
e 72823E-02
261442702
2 4974RE~(2
e36548E-(2
«28490F~C2
016S95¢-C2
e13254E-C2
+B8264640E-03
47755603
«25529E~0C3
«12457€-03
2+ H6T770E~C4
«21342t-04
¢ 72495805
«2CET&E~CS
¢49269E~C6
«9CE55E-07
«11FB1E-07
«11393E-08

Y=FT

0. :
2+395999E=(C4
+853154E-04
«137841£-03
+198353€-03
«267559E~C3
«346702€8-C3
«437175¢-(3
0540€95+-C3
«659412E-03
«795976E-C3
+953536£-03
¢113569e=-0G2
«134€5CE-C2
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43 OCRL52 «T06126F=02 «100000E401 2211637E-03
oh +«CCA%R1Y «859(53E-02 +100000F401 +15364RFE=06
49 o€117%52 +103¢£09E=-01 +10000C5+01 =-.238502E-08
49 0611752 «103606€~01 «100000F+01 =-,238502F-08

O PBCUNDAPY~LAYEP PAPAMETEPS
0 OELSTX = 2 286196F-03  DELSTZ = «191563E-03 THE
CFX - «481242F~02 CFIZ - «R65007E=02  HX
0 FLOW PARAMETERS
0 UE - «502724F 403 WE - +614794E+03  PE
0 PHOE - «763627E-03  MUF . «411410E~06 BLP
0 Tw - «639973F4+03  PHOW = «T01752E~03 vw
NZls= 5 NPe 49 NESTZ= ,1915633941432E~03  RDST
J v v w1 w2
1 0. 0. +A9T6R ~a565691 0
2 .65600E-01 .57028F-(1 .B5128 -o55484
3 13444 «11434 .R1352 ~e54197
4 20672 17171 cTT4RA -.52R02
5 .2R252 22792 + 73540 -.5130%
6 .36202 S2RETT 69525 -a49717
7 44536 234199 65451 ~s4R04]
8 .5227 »39733 «61331 —e4£283
9 .62423 5152 57140 ~ebbb45
10 .7200% 50628 «53011 -e42525
- 11 .R2045 55828 J4RAGG - 40521
12 .92552 0443 44697 -.36428
13 1.0355 65125 060592 ~.2¢261
14 1.150°% $68555 «3K556 -.33959
15 1.2709 « 73708 232610 -.31581
16 1.3967 «?77562 +28790 -.29115
17 1.52#3 .81100 «25126 “e26572
18 1.5460 4306 021647 -.23975
19 1.°099 «R71T3 +18186 -.21350
20 1.960? 80607 «15371 -+18735
21 2.1176 s8R 12625 -.1¢168
22 2.2821 $03742 «10159 -.12696
23 2.4542 +65289 +60132€=-01 -,112¢1
24 2.+342 «G6547 «61622F=01 ~.92066E~01
25 2.%225 G564 ebhIOAF=0]1 =,726736=-01
26 3.0197 9?7312 ¢33455E=01 ~.55698F~01
27 3.22¢) 99884 023445E=-01 -,41295€-01
)

6TT

i

i

«100000E+01
+100000E+01
«100000E+01
«100000E+01

pY]

«757359E~02 «100000E+01 =,104504E-03
+910286E-02 «100000F+01 =.58382RF-05
«108732€-01 +100000F+01 «405243E-08
+108732E-~01 +100000€+01 «405243E~08
TAX = «105029E~03 THETAZ = «736415E~06
- «272494E401 HZ - «260130£4+01
= « T7C661E+03 TE - «587887E+403
*  =4230398E+403 SQUIG = «~,306192E+400
w  =~,731256E+00 cw - «978553E+400
I= .2186851056532E+03
] U2 T
. «44G600 ~+93810E-01 1.0P86
«28659E-01 .43374 -+95501£-01 1.0884
-+58299E~01 .42728 ~e92076E-01 1.0880
«RAQILE~-D] L42076 “ER4T4F-01" 1.0871
+12098 41419 ~+B84P296E~01 1.08¢0
015323 «40757 =+ P1566E-01 11,0845
«184Q2 «40089 ~«TAT22E=CY 1.0826
222164 39411 ~e7H6H09E~C1 1.0RC5
«25738 «3R715% =+75464E-01 1.0780
0294156 «37991 ~«75503F=01 1.0751
«33190 «37226 =+ T4£902F-01 11,0720
+37058 +36403 ~e79778£-01 W CHRS
41013 35502 ~eB84167E-01 1.0549
065041 «24500 =+9000FE~01 1.0%10C
+49128 «33374 =+97112E-01 1.0569
53251 32101 -.10518 1.0527
«573R5 «30660 -+11376 1.0464
«61497 «29036 -e12229 1.0440
065549 27220 ~.13010 1.0396
«b 9497 «25215 ~e¢13649 1.0352
+73295 «23034 ~¢14073 1.,03¢C9
2« 76804 20707 ~e14219 1.0268
«80246 «18276 ~.14038 1.0228
«83309 015797 ~+¢13507 1.9192
«B6044 «13336 -+12630 1.0153
«88428 «10963 -es11446 1.0127
+ 90447 «87471E~01 ~.10022 1.0100

Tl

~e18585€=03
=~ 46506E-02
~.90827€~02
~.13207€-01
-.17000€E~01
~.20440E=01
-.2350%€~01
-.26193£-01
-.284816-01
-.303665-01
-318456-01
-.32919€-01
-+335926=01
-.238726-01
-~ 33769E~01
-.33299€~01
-.32478E-01
-.31327€-01
-.29872€-01
~¢ 2814001
-~ 261€65E=01
~.239K9E-01
-.21655E-01
~.19219€-01
-.16740E-01
-.14261E-01
-.11909E-01

«159C51E-02
+187299€~-02
«220000£-02
«220600E-02

T2

=e75691E-01
-s68C60E-01
=~e60L6T7E~01
~e53491E-02
—e 4t 5TTE~CL
=e39963E-01
~+33684E-C1
=e27768E-01
-e2223%E-01
-+17101¢F~C1
~e12277F-C1
~«BLETHE-CG2
=+41722€-~C2
~+b6ET35E~C3
«23945E~02
«5CE33E~C2
«73503¢~02
«93264E-C2
«109C1€E=-C}
«12118E-01
¢126G31E-C1
«13488E-C1
«13¢37¢-C1
+13435¢-01
«12894k~-C1
«12046E-01
«10638€-01
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1

~e96851E£-02
=e76619E-02
=¢58802E-02
=s436645E-02
~+31222€-02
—e21441E=-02
=+14G671F~02
=e47795€~03
~«517R0E=03
=+28670E~013
~214786€~03
=+ 70381€-04
~23056PE=-04
=«119R0E~04
—eb1746:-0¢
=+12710E-05
=233131€=06
=eT2496E-07
=+11551€-07
=432487€~15
=+56127E-15
00

3,4423 290294 s 15794E=01 =429485E=01 ,92104 +67503E~-01 ~,84507E~01 1,0077
A, H06RA 299576 «10171F=01 =,20168E-01 93416 «50188€=-01 -,6B373F-01 11,0058
3.,0062 «9G761 «8216PF=02 =412138E~01 .94415 ¢35796€-01 ~,52866E~01 11,0042
Le1552 «Q0R75 ¢35742F=02 ~.Rf0922E~-02 ,95142 ¢24375E-01 -,38887FE-01 1.0029
& 5143 «09941 «190R6E=-02 ~,46662F-02 95646 ¢15763E-01 ~.270755-01 11,0020
& 46902 «.00Q7% «Q2RTTFE=03 ~.24AT71F=-02 ,95976 e 96252F=02 =~.17741E-01 11,0013
4,G777 «99cQ2 «3987PF=03 ~,12003E-02 ,956180 +55131E~02 ~.1CB870F-C1 1.00C8
£.2794 +.99009 «1324RE=C3 ~, 56497603 ,94205 «29407E-02 =,4£1324E=02 1.0005
£,.580¢] 1.0C00 «22029F~04 =.13251E-03 ,963%9 «1449CF=-02 =.32377F-C2 1.00C3
$.0284 1.C000 0. O, « 06389 ¢65355E-03 ~,15469E~02 11,0001
£.2776 1.600C [ 0. «96402 «26710E=-CY =, 6AT25F-03 1,0001
[T X ¥4 1.0000 0. 0. 0956408 s I7T59E-064 =425679F~03 1.7000
7.0290 1.0060 0. 0. 296409 031616F~N4 «,RAGKLE-04 1,0000
746230 l.¢c0n0 O, 0. 96410 «RAG32E~-05 ~,25506F~G4 1.000C
7.9572 1.cc0c C, [« 295410 e2136HE-05 ~.h3542E-05 1.0000
R,3028 1.0000 N O «Gh410 e426BRF=0h ~,13127E~05 1.0000
E.T70ChH 1.000C 0. 0. « 96410 s6HROLE-0T7 =~,21790F~06 1.0060
Q.,2617 1.0000 0. 0. e 96410 2 ES5EATE~O0B =,27741F=07 1.0000
Q,7774 1.c000 [+ 28 [+ 28 « 946410 s 75866F-NQ -,25201E~08 1.0000
1C.2319 1.0000 0. 0, « 954610 239110E-1C ~,13754F=09 11,0000
10,027 l.Cco0 O 0. 296410 022451€-14 +35921E=~13 1,0000
11.494 1.0000 O 0. « 95410 0. O. 1.0000
[ Y/C o «S580450F=02

vwatl DELVY TWALL NRELTW

s46701195401 « 27094 TE+C1 «9319G2E403 «,741041F+02

eLP1B23C40Y ~,525229F 40N +B85788BE+403 =,167334F+01
048130 2F 401 2 ~293Q2F=01 2+ 856215F+(03 «181934F+00

046F1371€403 «161817F=(2 «AS56307E4(C3 ¢337403¢F-02

e4P13T73E403 =,7G1769F =04 «A5L40CFE+03 ~,146933F-03

VuUALL DFLVW TWalt DELTW
e4F1373F403 =.650035F=(4 «BIELCLE+03 =,628079F=-08
ETA F [J] v [ W T
L0000 . Q. «481373F403 0. 0. «B56400E+(C3
« 000197 W91924PE=C5 «926634E-01 «659204€+403 «159392E~-04 +158898E+00 « 7571256403
s CCC&25 162033QE<04 «19644205400 «432004E4013 e TORAITE~D4 #319023E+00 «64T7971E+03
«C0O&FRC w10PCTLE-N2 «3C457EE 400 «401329E+03 +176228€£-03 «474517F 400 «531604E+03
«CC0995 «?19305E~03 «421536F+00 «363874E403 +344091€-03 «618485E400 +413139E+03
« (01349 «360272E~-N3 « 5425136400 «319809E4D3 «586177F~03 «7643P94F 400 ¢299431F+013
001750 . 6377028-n3 FE2RATESCD 02677328403 «912818E~03 RGHR2TF 400 «197Q44F+013
(02232 WGT9KC2F=01] «T75374E4C0 «206834F +03 «133213F~02 «917G59E+400 «1155%59E+03
«0C27€] «163268F=~n2 «ATIIC0F400 «140432E403 «184994FE~02 « 9439275400 «EHBHR0E+02
«C03417 Z200GeQE~02 «933041€400 «TEATETF+D2 «24T105E-02 «9B87716E+400 «220538E+02
oCC4152 «2T1E€T70E=02 - ,97R835RF+C0 «3208411E+02 «32C172E-02 «997116F+400 «t07167€401
«COR00& «3E5EICE~02 «Q9094827E400 «Q29042E 401 s 405216E-02 «999633F+00 «980EE0E+00
«L£05690 n654153E=-02 «Q90231F 400 «1505548£401 «5037°2E~02 099098Q94F+ 00 «500944E-01
007131 ZS6E2A0F~02 «QGQINE2F +00 «1137G¢5F 400 «517900E-02 «10C000F401 =,463503E8-02
«CCR452 +T0C241F~02 +9999G6974+00 «303503E-02 «750C04E-02 e100000E+01 =,5%6650E~03
009531 n‘PSBPbOF-CZ «100000F +01 «1B88523F~C4 2 902932F=-02 «100000F+N1 ~,131307E-04

TEMP=R

¢111142€+01
«1109¢66E+401
«110419£+01
«109492E401
+103227E+01
+106719E+01
+135101£+01
«103533E+C1
+102174£401
2101144E401
+10048BE+01
«100157E+01
«103034€+401
«100004E+01
+«100000E+01
+100000E+01

1

«96385E~02
«82251E-02
«67834E-C2
53635062
241224E~C2
+30187F=C2
«21C9CGE-C2
«13685E=-02
«87571E~03
«51439€£-03
«2R118E-C3
¢14167E-C3
«650B4E~C4
«26920F-(C4

«IAT71E~05 -

+31E77E-0Y

«BOL24E=CH

«193869E-Cb

242665E~07

«20792E~-13

¢17651€-13
ol

Y-FT
00
¢412501E~C4
«8B8B459E~C4
«143574E-C3
«206293E~03
2277966E~C3
¢359720E-C3
«452G926E-03
«559200E=-C3
«681002¢-03
«820737£~03
«981715e~C3
«116767€-02
«1368279€-C2
«163178F~-C2
#192001E=-02
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XA

[=Ne]

o000

49 L0117%2  .102020E-01 +100000E+401  ,951090E-0
s2  .013801 e123524E=-01 100000401  ,241472E=-0
© 52 «012801  ,123524F=C1  ,100000F401  .241472E-0
ANYNPSRY-{ AYEP PADAMETEFS
DELSTY = 4311793F=03 NFLSTZ =  L21818G9£-03 TH
cFY = L4T70672F-02 CF2 = Lb75582E-02  HX
ELOW PARAMETEPS
UF = ,502724F4C3  WF ®» 47343726403 PE
PHOE =  ,721041F=C3  PMUE = W4042976-06  BL
Tv = LE3R460F+403  PHLW = L,648758E-03 VW
NZs & NPs 52 . PESTZs ,2191892663336E-03  RDS
Jd Y w vl w2
1 ¢. 0. .89185 -.55734
2 59999E=01 L52527f-C1 .95908 ~54607
3 .12298 10555 22504 ~.53496
4  L1RQ0S 215800 79006 -.5239%
5 ,25837 $ 21240 . 75413 -.51272
6 432103 - W26595 «71730 -. 50102
7 .4CT720 «31602 +67961 -.40R5A
B  J4REQQ 37170 64116 -.47518
9 L570%5 42361 60206 ~e460k4
10 .&59003 67452 55246 - L6482
11 . 74987 H2414 252253 ~ 82747
12 .8¢513 57222 48264 -.40915
13 ,94%48 Wb1E4R b424R ~.3R928
16 1,.0502 LYY 40243 -. 36814
15 1.1%94 70458 034376 ~.34580
16 1.27460 74289 +325%56 ~.32239
17 1.393% «TRC4Q 28849 ~.29806
18 1.51P3 «R1618 +252R% -.27296
19 1.6487 JRGLAT «21FR93 ~e24732
20 1.7R49 «£7235 .18701 -.22137
21 1.9272 FOBT2 «15736 -.195¢44
22 2.07%8 .91796 .13020 -.16986
23 2.2312 Q3614 10576 ~s14504
26 2.393% 205140 +BL10RF=01 =,12140
25 2.563% 495393 «65368E<01 ~,99358E-01
26 2.7409 .©7297 +49505€=C1 ~,79298E-01
27 2.9267 98180 036424F=C1 <, €1527E~-01
28 3.1212 £GRTT2 425945F=01 =,46256F=01

8 +«107996E~01 »100000E+01 ~o.441094E~07
L} +12R490E~01 «100000F+01 =,398301E~03
8 «12R490E-01 «100000F+01 -~,398301€~08

ETAX = +114497E-03 THETAZ = «814573E-04

T . 2272315E401 HZ - «267857€401

- «T1C778E+403 TE - +57445TE+03

P = =e227836€+03 SQUIG = ~,321511F+00

= =,753323E+00 CW - +973628E+00

TI= .2857648047160E+403
U N1 uy2 T

O 260468 ~«9R567€-01 1.1114
+24106E-01 .398R8 ~+96185E=-01 1.1112
+49035E~01 .39248 ~eQ4441E~01 1.1106
¢ 74790F=01 .38667 ~¢93459€~01 1.1097
«10137 «38020 ~+93106F~01 11,1083
«12875 «37343 =+93250E-01 1.1064%
«15692 36631 ~e93762E~01 1.1042
«18585 «35880 ~+94536E-01 1.1015
«21%50 35086 =+92493E~-01 1.0984
026583 034266 ~e945590F=01 1.0949
WPTETY «33356 =+97822F=-01 1.0910
«30R27 32412 =«99217E=-01 1.C08BKR
«34023 «31411 ~.19083 1,0823
«37256 «30345 -.10273 1.0775
240516 » 29209 -e10496 1.0724
043787 «2799% -e10754 1.0672
+47055 « 26692 ~a11044% 1.0618
«50301 «25294 -.11352 1.0564
«53502 «23794 ~+114657 1.0510
«56635 222187 ~a11928 1.0456
«50672 «20476 -+1212% 1.0404
ot2582 +18668 -.12201 1.0353
«65335 16779 ~s12114 1.0305
«67900 «14835 ~.11825 1.0260
« 70248 12871 -.11310 1.0217
«72356 «10930 =+10562 1.0179
«7642C4 «90570E=01 ~+95968E~01 1.0145
« 75784 «73018FE=01 ~.R4557E-01 1.0114

12

«100000€+01
+«109000E+012
«100000E+01

T

~+22310E-03
~+61028E=-02
-411967¢-01
-+174B0E~-01
~+22604€-01
~+27299E-01
-+31528E-01
=+35260E-01
=e334654E-01
~e4111G€-01
~¢43209¢-01
~e44727E~01
-e45574€=-01
~e46061£-01
=+45906F-01
~e45234E-01
~+44068CE-01
~e42482E-01
~e404PLE-0O1
~¢3A141€-01
=35504E-01
~+32633F-01
=+29590E-01
~+s264543E-01
=¢23259E-01
=+20107€~01
=«17053€-01
=+14173E-01

+225368E~C2
«263994E-02
«263994E~-02

T2

-.10796
=+ 97996E-C)
~.B88236E-C1
-~ 78¢32t-01
= 697209t ~C1
=e6LCOSE=-0]
-+51C70t-01
~e42459E-01
~e34235¢-C1
—e26462E~C1
=¢1920CE~C1
~e12°04E-0C1
-eb64170E=C2
-«97181t~C3
+38134E-02
«79331£-02
«11393¢-C1
«l4gz10E-C1
«16407E~01
«12(11t~C1
«19C55€=C1
«19571€-01
«19596E~01
«19170€~C1
«18338E-01
«17154€-01
«15678E~-C1
¢13%36E~01
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3.3247 0960204 »178186-01 -.32572¢=01 .77095 «57081E~-01 ~.71990E~-01 1.0088
3.5381 +Q0508 011741F=01 =-,23414F=-01 ,7R149 +43112E=01 =~,59004E-01 1.0067
3.7618 «00Q712 +7379RE=(2 ~,15609E~01 .7R965 ¢31335€~01 ~.46376F~01 1.0049
3,8659 «99F42 s43C2RE~02 =,0RREBE~02 479572 «21824E=~01 =.34A07€-01 1.0035
4a2616 +€09920 224528E=02 =.59034F~02 .80003 014497E=-0) ~,24833E-01 1.0024
4,6994 « 96943 e12676E-02 ~.32923E-02 .R029% «91367E-02 -,18755FE=-01 1.0016
&.7699 »Q0CAE e59350F=03 ~,1692RF-02 ,RC4%0 054333E-02 ~,10631€-01 1.0010
240537 +0GQ04 e24275€-03 =.77Bh4E~03 ,P059] +30297E-02 -.63046E-02 1.0006
542816 +G9999 2 7434AC~064 =,351756-03 LROAS54 «15735E«02 =.24704F~02 1.0003
SebhL4 l.ccoc «09041F=~05 ~,60322E~04 JPNAKBS «755505~03 ~41759HE=02 1.,00C2
S.007R 1.00006 0. 0, «80701 #33269F~03 -,81533E-03 1.0001
662376 l.ccoC 0. 0. «f070R +13319€-03 -.34200€-03 1,000
t.699% 1.0000 0. 0. «A0710 s 4RO10E~04 -412P61F=~03 1.0000
7.079¢ 1.0c00 0. 0. «A0711 e15418F=N6 ~,42%89F-04 1.0000
76787 l1.cc00 0. 0. .80712 *43589E~05 -¢12532F=04 1.00(0
7.#973 1.0G600 0. 0. «A0712 +10700E-05 =¢21449E-C5 1.0000
£,.2378 l.c000 LY 0. «80712 +22429F-0F ~.67945E-06 1.0000
R, 7697 1.0000 0. 0. 2ANTL2 +39286F=07 ~,12143€=-06 1,000
C,2P48 1.0000 0. 0. +80712 e5579RF-08 =,17543F-07 1.0000
9.7042 1.6000 N 0. «80712 «61350E-09 =,19578F=08 1.0000
1C.329 1.0000 O 0. 80712 04A3Q98F=10 ~.15541E~09 11,0000
10.RC] 1.€000 . 0o 0. « 80712 #2R42RF~1]1 —.6804CF=-11 1.0000
11,480 l.0C00 0. C. «80712 ¢12372E~11 13K607E-11 1.0000
12.¢99 1.0000 0. 0. 80712 «82920E-12 -,26787€-11 1.0000
7 Y/C = «REORGOE~Q2
vwapl DFLVY TWwaLL DELTW
04P1373F403 ~,35294R0F402 ¢B56400E+03 =,93904RE+(02
W LLLOTRESO3  ~,1570N6F+01 2 762495F 403 ~,269512F+01
chhé&bcOE I «118221Fs00 s 7598CCE+03 «290720F+00
0 b6Hb17F 403 +439855F~02 0 760091E+03 «950528F=-02
eb4LH22F 40T ~,154347F=013 «7501C0E403 -,302418F-13
e Lb4LE22F+(C3  -,359340FE-05 s 760100F203 ~,460R74F~05
ETA F u v G W T
0.CorCCO C, 0. e4440622F4+03 O, 0. +760100E+03
0197 +B50001F=C5 «857277€E=01 0425563E403 +142150E-04 +162025E+00 «682064E+403
«000425 +38G929CE=04 +180377F+00 04046331F+03 «£635586E~04 «287769E400 ¢+396525€+403
«(C06°Q «1C034FRE=-03 «?B3RETESOC «379634F+03 «150181€-03 «432953F+00 «504464E403
«CTCG95 2204345E-013 +305223€40¢C +348826F+03 «213454£-03 +572106E400 «hC7650E4¢03
« (01340 «3651G976~03 «51194¢F 400 «3106494¢403 +«539178E~03 «608624F+00 «309R26E+03
«C0175R8 +599L70E=02 «£2955QF 400 +263579F+03 +R4B45QE~03 «BO5P62F+00 ¢2170725+03
2002232 s925559F~03 «741554E+400 +208942€403 «125157€E-02 «BBAR739F+00 «136559€+03
«(C2781 s 136CRBFan? «R395698F+00 «149605F+03 +17563A€~02 «945422F400 e 7434926402
«CC2417 «192C35€~02 +Q15752F+C0 «919029E+02 «236P81E~02 «979324E400 #332114F402
«0C6152 ¢ 2613CLF~(2 «O64901F +00 #450263F+02 «30049FE-02 69935906400 +112489E+02
+C050C% +346750E-02 «QRQ4D3E+00 «159458E 402 »394373€~02 0 99]TTSE+00 «254787E+401
«C05S90 «442°C26-02 +«997340F+00 ¢361226€+01 +4920901E~02 «9G99893F+00 «2989624+400
L£0712] «55%018F=(C?2 «9CQT77RE+0D WL 43REGELOO HOTCLEE-N2 «1CC000F+21 ¢512Q986E-C2
«C0452 WERPCIAE~C2 2909939£ 400 $262865F-01 «739120E-02 +10C000E+401 ~,169574E-C2

\

13
=~2115126-01 .12159€-01
=+91187E-02 .1C280£-01
=~«70270E~02 .84361E-C2
=+52534£=-02 .67025E=C2
-+37983E~02 .51415£-02
“~e26464E-02 +37961E-02
~e17696€=-02 .26t76E-C2
~2113056-02 18156E~(2
=e6BASLE=03 ,11645E=C2
=¢39407E-03 .70565E~C3
~e21232E-03  .40133E-C3
~210552E=-03 .21239E-03
=~e69327E-04 ,10362E-03
-e20871E~04 L46115E~C4
=«797756-05 1E500E-04
-=.27165E-05 .65958E=C5
~+81320€~06 .2CE0TE-05
=~s2095LE=06 +55247t=Ch
=e45463FE=-07 ,124106E-06
~e81285c~08 ,22637¢=07
~«10903E-08 ,38632E~CH
~e58253E~15 1B€41E-13
~+50321E~15 .16103£-13
0. 0.

0Q
-
32
s
O 3
ar
TEMP-R Y~FT f% 22
©113430€401 0. > LY
«113251E¢01  .6429428¢=06 ™ [}
2112683E401  ,924503E~06 =3 ..,
+111698E+4C1  ,14%451E~C3 :2 (%)
o110311E+401  .2146%0E-03
+109599E401  L2R9149E~(3
+105701E401  .373913k~C3
+104802E+01  ,47C292E-(3
+103C9BE+01  .579951E-(3
+101747E461° ,705Cz1E-C3
+103825F+01  +B4E2C3E-03
+100309E+401  4101279t-C2
+1000%4E401  ,120265¢~02
+10C015E6401  .142213F-(2
+100001E+01  .167€12E-C2
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o000

48 «0C00R] «B41P4CFE~02 «100000E+01 +465007g-0C3 «B892047€E~02 «10000CE+01 =,114798E=-C3
49 11752 «101R82€~-01 +«100000E+01 «219131£-05 +106908E~01 +100000E+01 ~.1B1342E-05
52 «013PC1 «1273R1E-01 «100000£+401 «414721E-09 «127402€-01 +100000F+01 =.263959E-0F
52 «C13801 «122381F~C} «100000E+01 «4146721E-09 +127402€E-01 +«100000F+01 =.263959E-08
ROUNDAPY={ AYFR PARPAMETEPS
DFLSTY = «351673F~C3 PELSTZ = 0255147F=-03 THETAX = «126279E~03 THETAZ = +920592E~04
CFy - a64110%F~02 - «5362408F=02 HX - 2+278489E401 HZ = +277158E+01
FLNW PARAMETERS
UE = «592723F+03 = «623513F+03 oF - e656299F+03 TE . +561516E+03
RHOE . «tR1118E~03 - «397365F=06 ALP = =,212R09F+03 SOUIG = =,319765E+00
TV - 0 636G28F+03 FHOW L] «600674E-03 vw = ~,732509€+00 cw . «968909E+00
NZe 7 NP 52 NESTI= L2551469285R81F-03 ROSTZe ,3645321302661E+403
J Y W w1 w2 u 133 u2 T
1 0. 0. « 88014 =e5%347 0. + 36989 ~295160E~01 11,1343
2 2 53414E~01 .46T721FE-01 LR602S ~+54132 «19626E~01 .36498 =¢91954E~01 1.1341
3 10948 «G4100F~01 ,82024 -s52912 +39944E=-01 L,35991 ~+BA936F~01 1.1335
& J16R3) 014203 »79948 =+¢51673 +60962F=01 ,35476 =+B86118E~-01 1.1325
5 .23C02 T 19037 « 76798 =s50433 WB26BTF=01 434952 ~+£36926-01 1.1311
& J2z947C »23000 « 73575 -e4C208 10512 34416 ~«P1R4CE-C1 1.1292
T «3K25C «ZRT75 «70279 ~e48005 «12R27 +33865 =+ 8DT716E~01 1.126%
8  L43352 «33¢64°% 66912 ~s4tB22 «15212 «33293 =+80434E-CY 11,1240
8 L5070 «3F46Q92 «63473 ~a6Z651 e 17664 032692 -«81053F-01 1.,1207
10 .5FS575 a4327% 459965 —e 44473 «201R6 «32056 ~«R2575E-01 1.1170
11 66720 «4R032 «56302 ~eh3266 «22770 231373 =+84942€-01 1.1128
12 75228 «52679 +52760 “+41999 025411 «30637 -« PfB043E-01 1.108]1
13 .Belss +27211 «49080 = 4Cb41 »2R105 + 29836 =«91724FE-01 1.1031
14 .c2450 61602 e£5367 =e39164 +30842 «28964 =«95R04E-01 1.0977
15 1.0317 «tSR828 41638  =e37543 33413 28011 -¢10009 1.0920
16 1,1323 WE9RK2 «37916 =e35761 « 36405 «2h973 ~e10439 1.08¢0
17 11,2393 73681 034228 -+33810 «30206 e 25145 ~.10851 1.0798
18 1.3500 « 77262 «30603 -e¢31691 «42000 024623 -+11230 1.0734
19 1.4¢655 «ROEBE 27074 =+29417 46770 23306 ~«11559 1.0670
20 1.58¢0 #R3637 023672 ~.27008 267496 «21897 -+1182]1 1.0606
21 1.7119 Hh402 20432 “e264494 «50157 «20398 - ~+12000 1.0542
22 1.84632 WBERTS «17385 =e21912 «52733 «18817 =+1207¢ 1.0480
23 1.<803 $91C52 «14559 ~218306 +75199 «17165 =+12028 1.0420
26 2.1225 «G2Q38 «11980 -.16722 «57533 015457 ~+11R35 1.0363
25 2.273C T e06542 «96675F-01 =-.14211 58712 «13714 =e11476 1.0310
26 2.4292 «95870 «T6340F=01 -.11824 61714 +11963 -¢10938 1.0260
27 2.%592% \¢6968 «5ARGAE=01 =,9€065E=01 ,63522 «10236 -.10217 1.0215

«100000E+01
«100000E+401
+100000E+01
«100000E+C1

14

Tl

~+22909E-03
~e69640E~02
~+13717c¢-01
~e20147€-01
=e26215F~C1
~¢31865€-01
=e37119E~-01
~+41873£~01
~e46124E-01
~+49320€-01
~+52931€-01
~s556424E-01
~.57271E-01
~e58454E~01
~+958963E~-01
=e58769F~01
=¢57979E-01
~¢56330E-01
=+54496E-01
~251932E~01
=e48905€-01
~e45493E-01
=+41779€-01
~+37352E-01
~+¢33804E-01
~¢29729E-01
=¢25715E-01

«197013E-02
«231C48€E-02
«270662E=(2
«270448E~02

T2

~e13760
-e12609
-.11483
-,10377
=e92935E~01
~e+82351F-01
~e72028E=~01
~e61977€-01
~e52212E-01
~s42752E~01
-+33£31€~01
=s24893F=-01
=e16€00E=C]
~e86226E-C2
~.16416E=-02
e 48L33E=02
«10618€=C1
£563t~01
219£55€=-01
s 22875E~-01
«25227E-01
+26735€E-01
«27444E-01
27616E-01
«28724E~01
«25457€E~0C1
«23711E-01
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28
29
30
i
32
23
26
3s
3s
37
e
29
4
41
&2
<3
LX)
45
46
47
48
49
50
51

1

=:21848E-01
=218205€-01
=-.14852E-01
~s11839€-01
~+.92018E~02
=+ 69560E=02
~¢51001€E-~02
=356157€-02
~e26697£-02
~+16185€-02
-a10132€~02
=+60305£-03
-433931¢-03
~a17926F=03
=afP263E-04
~e40137€=C4
=e16712E~D%
=e653043E=-05
~e21295E-05
=ebH356HE-08
~e16506E-0¢
=e36612€-07
=e68207E-08
-2104469E-08
~-¢10169E-09

27632 «97832 «46158E~01 ~,T76009E-01 +65120 #B856RB5€~01 ~.93226E~01 11,0175
246418 +98500 ¢32158F=01 ~=,58383E~01 ,L66502 «69966E~01 ~.82820€-01 1.0139
3.1287 + 089099 02264BE=-01 ~,43389E~-01 67465 «55556E=~01 -.71379£-01 1.0108
3,324¢ +90359 «15361F=C1 -.31081F-01 .68615% ¢42753E=01 =.59462E-01 1.0083
3.,5294 «GQE09 «QRGEC=(2 «,21363E~01 L693A7 «31770E~01 -.47692E-01 11,0061
3.7442 290774 «61850E-02 =.14017F~01 .£9939 «22707E=-01 ~.36679E~01 1.004%
1.9695% «0GRTB 03A241F=N2 =, PT7229F-02 L70358 415543E=01 =426931F~01 11,0031
£.2057 +Q0Q309 «1390FF~02 ~.51076E=02 470650 ¢10143€~01 =,1R790E=-01 11,0021
4.46235 £ GGGT2 «10113E=02 =,27950F~02 70944 «627BRE~02 =,12395€~01 1.0014
47134 «G9qR9 s 4hLT2E~0F «,14023E-02 470965 ¢3AETRE-D2 =.7HRIL1E=-02 1.0003
L,0P¢5 «969Q7 «18651€-03 -,¢3035F-03 .71036 +20094F=02 -.44588F-02 11,0005
$.2720 +H9600 e57466F-06 ~427C46F-03 ,L,71076 «10266F-02 -.,24019€-02 1.0003
55729 1.06000 «8AD01F-05 =,54469F-04 +71096 «4P585E-03 -,119386-02 1.00C1
£.88954 l1.0000 0. 0. «71105 ¢21153E-03 -.54356E~03 1.0001
6.2211 1.c000 0. 0. «71109 «B84113F=04 =.22504E-03 11,0000
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12 .56346 043014 e 60526 =e63292 18309 «28761 =«75579€-~-01 11,1516
13 .66378 s&R063 «57505 =e4263R 20313 «28217 ~+ TRA20E=-01 1.1465
14 73727 252174 «54398 =+41901 022365 «27624 -«B825068E-01 1.140R
15 Lf1403 {562?6 «51214 =.41057 24461 «26976 =+ 86251E-01 1.1347

§

R

+112821€E+01
«110643E401
«108265€E+01
«105904E+01
«103734E+01
«102132F+01
«1l01007€401
+«100380E+01
«100106E+01
«100020E+01
+100002E+01
+100000E+01
+100000E+C)
«100000E+01
+«100000E+01
«100000F+01

T

18

~+19201€-03
~e77127E-02
~e15340£-01
~e22785€-01
~+30013£-01
~e36386£-01
~e¢43¢63E-01
=+50200E-01
=455947E-01
~+61453€-C1
= 66462E-01
-.70917€~01
~aT764765€E~01
=s77953€-01
=+80434E-01

¢311140E-03
«402309€-03
«505¢81E~C3
«622737E-03
e 755396F=-C3
«9G5192L~C3
«107640E=-02
«127¢006E~C2
«150369E=-02
«176719E-02
¢207185¢8=C2
0242452802
2283276F=(2
«33Ct36E-02
«385245€-02
«385245€6~C2

T2

-+19091
~-e17€67
-s16658
~s15457
~e14263
=e13C78
~+11898
~.10722
=+95477€~01
~e83749E~01
=e72(57E=01
~e60446E-01
—e4EGE6E~OL
~e37766E-01
~es26888F~01
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16 .P09410
17 .97786
18 1.0652
19 1.15#2
20 1.2511
21 1.3%0%
22 1.4%33
23 1.%5608
24 146729
25 1.7807
26 1,9115
27 2.0385
28 2.1710
29 2.,3092
30 2.4535
31 2.6043
32 2.7619
33 2,02¢n

34 2.,00992
35 3,270g
36 23,4400

37 2.4673
29 3.875?
39 4,0623
L0 44,3221
41 4.5622
L2 4.B142
43 5.c709

46 5.3568
45 £,4482
46 £.0566

47 642759
48 £.Hh136
49 £.,9679
50 7.3401
51 7.7308
52 841412
53 R.5720

54 9,0244
55 G,40Q4

5¢ 6,098)

£7 10.522

52 11.072
ONZ = 10 /e
o 1T VWALL

1 «368100E+03
2 232G0C1F+03
3 «327247€4013

«60200
646072
« 67822
s 714626
e 74044
78118
81159
QR
oPESAKT
PRAGT
«C0076
«02797
0 Q4366
« 05489
«ETR2
N AY-¥4
2-ELY
JORATR
000264
« Q20527
«GC722
« 00843
«97Q17
«CGOEQ
.ccaa
.99¢93
«69Q98
l.0C00
l1.0000
l.0C00
l1.¢000
l.c000
l.0c00
l.0c000
1.0000
l.cc00
1.0000
l1.Ccon
l.0000
1.C000
l.0c00
1.0€00
l1.cC00

. +211690F=-01

PELVW
~+390091F+02
-.175319F+01

«117%34E400

)

«47962 ~+400R6 «26596
h4654 -+38977 28763
+41307 -+37720 30953
«37936 -+36310 33157
0345564 ~¢34740 «35366
«31211 =»33005 «37567
«27904 ~+31100 +39744
246672 ~e29024 +41887
+21545 ~e26785 «43975
P LY ~s24400 +4%5992
«15734 ~.21899 247919
«13118 -+16325 «43738
010730 - 16731 «£1431
¢85934E-01 -.14179 «52984
#67231R=01 -.11735 «543R3
¢£1252F=0]1 ~,94593E-01 ,L55418
23796301 =,74050F=01 .56686
«272355=C1 ~,%£126€=01 L57587
«138556-C1 ~.41037F-01 .58325
0125446-C1 ~,28831F-01 ,59912
+ 7985302 -,193808E~01 ,59363
483280402 -,124136-01 ,59K06
«27616E-02 =, 75C91F~02 59932
013777602 =,62662E=-02 L£009)
«?73089E-03 ~,22619F=-02 .&N103
+32715€-03 -.11010F~-02 .6025¢4
2 12RILE-03 = 4T7664E-03 A0290
¢40652E~04 =.1R62KE~03 ,60308
«7571R5-05 -,51928F~06 .60317
0. 0. «60322
0. 0. + 60323
0. 0. «60324
0. 0. «60324
0. 0. «60324
0. 0. «60324
0. 0. «60324
0. 0. «60374
0. 0, 60324
0. 0. «60324
0. Q. 260324
0. 0. 260324
0. 0. 060324
0, 0. 060324
TWALL DELTW
25Q4QR7E403 =,7007R1F+02
«524900E403 =,2509%4F+01
e522399F403 «28257HE+N0O

026270 =+90099€-01
+25499 =e94035F-01
«26661 =+ 98059€~01
«23749 -+10215
«22760 -e10627
«21688 =+11029
20531 -e11402
219288 ~s11722
«17961 -.11958
216557 -e12079
+15088 -e12054
213569 ~+11857
«12024 ~e114713
10478 -+10836

«89599E~01 -.10133

s75019F~01 -,92041E~01
e61342F=01 ~,81491F=01
+48851F-01 -,70084F-01
#37772E-01 -.583756-01
«28263F=01 =.456931€~01
«20392E-01 -.3¢62R2E-01
214132F-01 —.26865E-01
+93671F-02 -418970E~01
«59124F~02 =.1271%E-01
«3537C€~-02 -.83501F~02
«190955E-02 =.47897F-02
+10563€=02 ~,26434F~02
252161E=-03 ~,13769F=~02
«23024F-03 ~,£577HE~03
«10123E-02 ~,2R8873E-03
+39300E~04 =.11577E=03
213915604 ~,4214645E-04
044652E~05 -.13843F~04
+12896E-05 =,40752F=~05
+33265E-06 ~.10672F-05
«75963E~07 ~424650E£-06
e1513€E-07 ~.649702E~07
025281E-08 -,P4378E~08
0 3R642F-09 ~,1272GFE=-0R
¢47194E-10 -.15543F-09
«46358E~11 =.15220€F-10
«37817E-12 -410343F-11
+4B458E-13 =,17625F=12

1.1282
1.1213
1.1140
1.1064
1,0986
1.0907
1.0827
1.0746
1.06¢7
1.0590
1.0516
1l.0445
1.0379
1.0319
1.02¢13
1.02113
1.0170
1.0132
1.0101
1.0075
1.0054
1.0028
1.0026
1.0017
1.0011
1.00¢C6
1400C4
1.0002
1.0001
1.0000
1.00C0
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.00G0
1.0000
1.0000
1.0000

19

~482172€-01
-+83136£-01
-.83308E-01
-.82682E~01
-.81263E-01
- 79071E~01
~.76140E=-01
-.72523£-01
«~s682R7E-01
~+63520E-01
~+58324€-01
-.528185-01
-a47131F-01
~.41397€~01
-.35753E-01
-+32317£-01
-,25211£=01
~.20526F=01
~.163356~01
~.126R2E=01
~e95R42¢~02
-.70333t-02
~ 499E3E-02
-e34292E-02
-.226316=02
~.14307E~02
-.36254c-03
-e493656E~03
-.26677£~01
-.13523£-03
~«63923€-04
~.27918E-0%
-¢11099E~04
~440152E-05
-.13027€-~05
~.37438E-05
~.93509E~07
-.20219£-07
-+37121E€-08
~.52749E-09

«58206E-14
~71827E~15
o.

=-+16460£-01
=e65851E-C2
«26377E~C2
«11119€-01
«18773e-01
«25522€-01
+31288E=~(01
«35999F~01
«39594E£~01
+42030€-01
243295E-C1
+43413E-01
242447E-01
+405C5€-01
«37739E-C1

03432276-C1
«30469E-C1 -

«26370F=-01
222230L-C1
e1822%E=0C1
«14519E=C1
«11210E~C1
«83672€-02
«60233E~02
«417CG0E~C2
2 27€39E~C2
«17646E~02
«10440E-C2
«5P069F~(3
e31264F=-03
«12399E=03
«69590f =04
«29C61E-04
«10912E-C4
e36643E=(05
«10867E-05
«28C40E~CH
o6leBel-07
e11264¢-C7
«21152E-0C8
+53215&~-13
0.
0.
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oo

[~ N7

4 «327365F4CY +593689F=-02 «522681F+03 21264932€-01
5 «327371€403 -,229045E-02 e 522604F 403 «,4560517€=-03
[} e327371F 403 «.Q9747%3F~05 e522693E403 =,157444E-04
J ETA F, u v [ L] T
1 o.cccoc0 0. 0. «227371€+03 0. O. +522693E+403
& « 000197 «b630418E=-05 «6377641F=(1 #319907£+03 «991567€~05 «996684E=-01 «489017E403
7 « 000425 « 2006 T72E=C4 «135680F+00 «310473F+03 «650126E-04 . «206766E+00 +450105€+403
10 +0NCLRQ «T758017F =04 2 216108E+00 «298610F8403 «114751E~03 «319738E+400 «405793E+403
13 «LC0S9C e15£358E~0C3 «3CH5154F«00 «283869E+03 «230¢618E-03 «43H1T74E400 «356422E+03
16 « Q1349 W2PLTOCF=N3 «4C2331E+00 «2650P°3E403 «4060H0E=-03 « 5526378400 «302371€+G3
19 «C01758 e 4b67(ALF-N] «S505G98E4+00 «24052554012 «656053€£-03 2 6644B4E+00 0 2446555E4C3
22 02272 ¢ 732R02F=03 «A12T782E400 +209475F+03 0996 216E~03 e 746110 E4ND +185421¢F+03
25 «002781Y 2 10GFTLE=-02 «717454F400 «171827€403 «144154E-02 «851643F400 «128Q03E+(C3
28 «002417 «15R42RE=N2 «P13017E+00 »129376E+03 «200512E~02 «917327E+00 «796983F+02
31 « 006152 $221505F=02 «340179PE+00 +B6G3IFSF+02 «269751E~-02 «961049F+09 s 419R14E+C2
34 «00ENCL e AQCCL2F =02 «Q4TAZEF 40D CHTROTLIE+O2 ¢352759E-02 +985421F400 «177479€4(G2
37 «00FQqe ¢305729CF~02 «QEDS541E 400 «207563E+02 «450510E-02 «9C502Q9F+90 ¢553256E+0)
40 « (071131 «5CRYACFE=N2 «G94R3TF+00 «535663€+401 «S5664L03E-N2 +999314F+00 «111759€+01
43 L 00652 6 30C11F=N2 «90Q2131F400 «121753E+01 «6964672E6-02 «93994AF 400 211464259€+00
45 «02998) e T92786F =02 «0093919F+CC «126392F+400 «849397FE=02 «100COCE+0] «2C32R8E-C2
49 2011752 «CLGPYI2E~02 «GIGIAF 400 «60810AE~-02 «102643E~01 «10(CO00E+N] ~.3752565E~03
52 «C13801 +117475€-01 +1CO000F+01 «113R20F~03 «123137¢-01 «100000F 401 =42270GH2F~04
5% « 016173 +141190F=~C1] «100000F+01 «£53006E=06 «146F61E~01 «1C0000F¢01 +=.335190E-05%
88 £1F8Q2¢C +16R+£3E=01 «1000N0E+01 ¢133RR5E~01 2174324E-01 «100CDGCF+01 =.115792E~C8
58 «(18920 «168663F=01 «1C0D000F+01] «133R85F-08 0174324E-01 «100000F+0Y =,115792E-08
RAUNDARY-LAYEQ PAFAMETERS
DELSTY = £194RA1F~03 DELSYZ = «404BAGE=03 THETAX = «173172€E=-03 THETAZ «133778F=~03
CFX = «337f10E~-02 CF2 - +307154F=-02 HY = «299979E+01 H? «302657€£+401
FLOW PARAMETERS
UE L] «£02721€4+C3 VE - «104081E+04 PE = «533231E+403 TE «529169E+03
R HOE - «5B87223F-C3 U3 - e3796REE~06 BLP s ~,107930£+03 SouIG ~-+196037E+400
™ . LE22731E4C3 RHOW - +491110F-03 v & =,412273E+400 cw «957265€400
NZ» 10 NP= 58 DEST2a L4049891249890F-03 RDST2= ,6517617483259F+03
J Y 1Y vl w2 u ul U2 T
1 C. 0, . +87444% ~e 47901 (L% ¢31190 ~+s58696E~01 1,1957
2 +37354F=01 432334F=01 LE5677 ~.47308 «11611F=01 430975 =e57634E=01 1.1956
3 JTES5ETE=01  LE5T66F=-(1 .P3832 -, 66793 «23712FE~01 430750 -+57056E~01 1.1951
& 11772 «QALARF=0] LR1G15 ~obkb3FR +36318€-01 .30515 -+ 57062E=-01 1.1943
5 16089 «13460 079922 -, 45982 «49439E~01 430268 -~e5T7417E-01 11,1932
6 +20617 « 77848 ~,45593 «6308B6E=01 430007 -+s57927E=-01 1.191¢

¢\170?2

20

TEMP=R Y=FT
+119571E+01 0.
«119432E401  .4T6628E-04
+119967E+01  .102700E-03
+118108E+01  .166C59E-C3
<116805E+01  .23R735E~(3
¢115J40E+01  .321764E-03
<112851F+01  .41€233E~C3
.110357€401  .523331€-C3
J107751E401  .6444576~C3
+105284E401  +781390&-C3
<103199E401  .9365C0£~-C3
+101564E401  «111294E~C2
L100711F+01  .1314726-02
<100235E+401  .154670E-02
+1000556401  .181442t=02
¢109GJEE+01  .212402E-C2
<100001E+401  .24£233E=C2
<100000E+01  .289712F-02
+100000E+01  .337728§-C2
+100000E+C1  .393313F-C2
«100000E+C1  .393313E-02
T 12
-.15592E~03 =-,21154
~.T6413E-02 =-,20639
-.15279E-01 -.18618
-.22830E-01 -.17779
~.30256£-01 -,16622
-4375176-01 =,15448
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10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
21
EH
33
3¢
35
28
17
38
39
«0
41
42
“3
&4
45
Iy
%7
3
4Q

51

[
-

[
b4

54

« 25365
30341
«35554
«41013
04trT29
«52709
« 50067
65502
e 72224
279470
«FE919
294693
l.02680
1.112¢
1.2¢CC7
1.,2Q25
l1.3092
1.4879
1.8017
1.490¢8
18125
1.6299
2.05213
201799
243130
244510
2.5%87
27487
2.9C74
1.0723
3.2471
344292
2.620C
3.R?2C1
£,0299
©e2502
4.48113
4.,7239
4.0785
5.2429
R.5266
8214
€.1309
t.455Q
¢.7071
7.1553
7.5315%
T.92¢5

20677
«262387
«28156
«31974
« 25821
«39717
o L3617
720
51607
S8 OAG
+50CHY
«6PRO5
ErLGE
«6QQ7Q
«73373
«7FEYY
W« 7S£ 7]
«82F24
HE194
RT607
JRO792
91733
003426
«CLPRSG
«G6107
27112
«97G1A
LYY
«GG016
«©63561
«9CA03
«9S57¢5
«CGRAG
.00c3?
«CGQ47
sQCCag
Jc6aa08
96698
1.0C00
1.0000
1.0000
1.0000
1.C000
l.r(CC
r1.0000
1.0000
1.cc0C
1.000¢C

e 75694
«73458
+ 71140
«6AT42
66262
+63700
«61065
«58323
«£5503
« 52595
«%Q601
ebt525
«43377
«40170
«35922
«33653
«2039¢C
«27160
«23095
+20928
«17993
«15226
«12658
+10318
«R2230E-01
+H4N56E=01
2 4AS41F -]
+«35703E~01
«254606F-01
«17426F=01
«11474E-01
072165602
+43099F~02
22642746502
«12733F-02
eH2146F~03
+27320E-03
+10516€-03
«32826£-04
sb1HTRE=05

0.

0.

ol

0.

o.

0.

00

0.

-.45173
~e%4708
-e44200
=s63661
~.43110
~eb25¢65
-.42036
=e61524
~.41018

~ 40487
~e36903
~¢39226
~¢3R417.
037444
-e3€279
~+24G04
~+¢33314
~+31501

~s 29474
~e27246
“e24R63
=e22301
-.19470
~+17007
~el631]
=+11863
~«951R8F =01
=+74085E~01
~e55751F=01
~e40603F=-01
~.28CQ8E-01
=«12673F=01
-+117¢20-01
—«70257E-02
=+30243E~02
=s20460KF =02
~e97287F-03
-4 41256F-03
“.15544E~03
~+43941E-04
O.

0.

0.

0.

e 77267E-01
«919R8E=01
+10725%
«12307
13943
«15634
«17378
219174
«21020
«22912
«26R4 6
«26R16
«28815
+30835
«329K6
«24897
«26915
239907
«40857
«42751
«%4570
o4 H30DN
«47922
049421
«50795
452005
«53071
«53QA3
054742
«55357
« 55840
«556204
«56469
«56654
56776
«56R53
«56898
«54924
+ 54937
«56943
«5h0946
«56947
«5hG48
«5hGR
«55348
¢ 5h94R
e 56G48
«56948

+29730

‘629438

«29129
228802
228454
«2RGR3
«27683
027248
«26771
«2h243
«25€657
25006
«254281
0234677
22589
021615
«20552
«19400
219162
0168644
«15456
«14007
«12521
211018
2195260E=01
«B0765E=01
«65941F=-C1
¢54141£-01
«4259FF-01
+32505€~01
¢ 2397KE~01
+17033E-01
«11600E=-01
«75603E~02
s 4hRIEE-02
02T674E~02
«15187€=~02
«TAT18F=03
+3R0462£=-03
«17C7RE=-03
s 7TDT35E~04
«25895F-04
¢ 93344F~05
«29395E-05
+63452E-06
«212045-06
s4TR2RE-DT
«94B3AF-0A

~e5H46PE-01
=+¢59000E~01
=+59568E~01
=«60291E-C1
~¢£1333F=-01
=e628T3E~01
=eh5062E~01
=« 5R00CE=-01
~«71707€E~-C1
=+ 7H/130E-01
~+A1143F£-01
~ePH576E=-01
=e92237F-01
=e97934E-01
~¢10349

=+10873

-.11350
~«11760
-e12084
-+12296
~e12371
-+12284
=-e12012
~s11542
-e17973
-.1001#
-+90043€-01
=eTRAT42F =01
=«HnROEE~O]
~e54814£~-01
~e43350E-01
~e¢32925€E-01
~+23920E-01
~e15553£-01
~+10961€=C1
=e57241€-02
=+ 39084F=-02
“e21223F-02
=+1070¢E-02
=e49301€-03
~e21377E-(3
-+ 83697504
~+2Q9782FE~04
~s95749F=C5
= 27637F~05
~«7112CE-06
~e16187€-06
~e322796=-07

l.12897
1.1873
1.1744
1.1811
1.1773
l1.1729
le.1l681
le1627
1.1568
141504
1.1435
1.1362
l1.1285
l.1205
l.1121
1.1035
1.0949
1.08¢2
1.0775
1.0690
1.0607
1.0528
1.0454
1.0384
1.0320
1.0262
1.0211
1.01¢6
1.0128
1.0097
1.0071
1.0051
1.0035
1.0¢23
1.0015%
1.0069
1.00C6
1.02001
1.0002
1.0001
1.00C0
1.0000
1.0000
1.0000
1.00¢0
1.0000
1.0000
1.0000

21

~e44569E=-01
~e51368F=-01
~«57968E-01
=e64021E~01
~e697080E~01
~e75093£~01
=+ 79909€=-01
=eRG172F-01
-.87323€-01
~.903056-01
=6 33059F-01
~e94534£~-01
=-.951R3F=01
~e94974E-01
=930 80FE~-01
-+91628F~-01
=+8911CE=-01
~e 85477601
~+«R10A9F=-01
~a7603C£~01
~+70404E-01
~e64333E~-01
~.57655e-01
~e51419E€-01
~s44379¢-01
~e384RAE-D]
~.323082=-01
~s26705F=-01
~e21539¢~-01
~s16964E~-01
-«13G20E~01
=s97175F=02
~oT70340F-02
“e49245£~02
~+33260F-02
~21552E-02
=e13364E-02
~e78927£-013
~s44171E=-03
~223303F~-03
~+11513E~03
~e52HEHE-04
“e22377€-04
“.85537€=05
~¢30275€-05%
~eF4T63E~06
=e26166E-06
~e52975€~07

~e14261
~+13067
~+11869
-s10672
~e94795€~01
~e82914E~-01
~e71L52E~C1
~e56203f~01
=+47590F-01
=+35981€-01
=e24565E=L1
~+13384E~C1
~e26284E~C2
e T5€98E-C2
«17C51E-01
«25¢57¢-01
«33241¢~(1
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«30062E=C1
«25C69E8-01
+20314E-0]
«15671t-01
«12155F~C1
«BG3I15E-C2
e63iubE=C2
sh2645E-C2
«278S6E=02
«17227k-C2
«10CE7E=-C2
+55423E-03
«28572E-(3
«13677¢-03
W 60257E=04
«24204F=04
«B87735t-05
«26373E~05
«8LB09t~CH
«19949€-06
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8.7767 1.0000 0. 0. +56948 «24105€E=-09 ~,82179E=09 1.0000 ~e22003E-08 473336F-08
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SET

OO AOANNIAMNINOINNNNNIOAOMNAANNOANOANANOOMAMNAN

PROGRAM COSAL(INPUT,NUTPUT,TAPES=INPUT, TAPEG=OUTPUT, TAPET) COSAL

COSAL

CNSat

LA A A AT A A Y Y Y T L) CNSAL

* * COSAL

* * cosat

* COSAL—=COMPPESSTRLE STABILITY ANALYSIS PROGRAM * cnsSaL

» > * CNSAL

* SWEPT WING APPLICATINNS * COSAL

L » * cnsatL

* * CNSAL

* * CNSAL
AR A A R A R Ly T P Y Y L T i) CnSAL
cnsat

CNSAL

SUPRPUTINFE LU IS AVAILABLE IN FNRTRAN NR COMPASS VERSINN CDSAL
USF DF COMPASS VERSTONS NN CDC MACHINES WILL IMPPOVE CPU TIME casaL
cnsat

BIOEREIENRRR DL bR ANAMELIST INPUT INSTRUCTINNSHassatatnadr s e ss(NSAL
cosaL

casatL

N5TARTY STATION MO, TD BEGIN CALCULATINN FDOR MULTIPLE STATIANCNSAL
CNAMPYTATINN cnsaL

IBEGIN = 1 IMPUT ALPHA ANN RETA WILL RE USED TO MAKF WAVE NUMBERCOSAL
' PPNGRAM WILL PPOCEED FPNM STATINN NSTART TN SEARCH cnsaL
FRR UNSTARLE MPDE FOR WAVENUMRER NRTAIMED FRAM €nsat

IN2UT ALPHA AND RETA (SPECIFIED ONLY WITH ITRIVel) cnsaL

TRLIND MUST RF SET TN ZFRON IF IREGIN IS SET YO NME,., CNSAL
AVOLIFICATION PATES WILL RE MAXIMIZED (ENVELDPE MET,)CNSAL

IBFGIY = ¢ DISAALES THE CPTINN cNSaL
IPST = ¢ NEFAUNLT STPEAMWISE DR CRITICAL CROSSFLOW ANGLFS WILL CNSAL
BE USEDN FPR UNSTABLE MNDF SFARCH COSAL

IPS1 = 1 USE® INPUT AMNGLE PST WILL 8E USEN AS WAVE ANGLE FPR CNSAL
HUNSTASLE MNNE SEARCH CNSaAL

PST = WAVE ANGLF FNR UNSTARLE MNDE SFARCH. (DEGREES) CNSaL
NPST VALHES MAY RE INPUST, FOP ITRIV=5 NPSI IS cnSalL

LIMTTED TP 10. FOR ITRIV=]l NP 4 NR 6, NPSI IS LIMITEDCOSAL

TO 1. SIGM OF PSI 1S MEASHRED POSITIVE IN A CO0SAL
COUNTERCLNCKNISE NIPECTINN FRAM THE LNCAL FREE CNSAL

. STREAM DIRFCTINN CNSAL
NPST = NUMRER 0OF INPUT ©ST VALUES (LIMIT OF 10) COSAL
NSTOP = STATION MUMBFR TO END COMPUTATION CNSAL
NINTEG = O N INTEGPATIGN NF AMPLIFICATION RATES cosat
CALCULATIONS WILL RE PERFNRMED ALNNG AN ARC 0F cnsatL

CONSTANT RADIUS COSAL

NINTFG = ) AMPLIFTICATION PATES WILL RE INTEGRATED CNSAL
. ASSUMES 7ERD AMPLITUDE AT LEADIMG EDGE CNSaAL
N{NTEG - 2 AMPLIFICATINN PATES WILL BE INTEGRATED cnsat
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NP = O
NP = ]

NR = 2
NWANT =

NSTAY =

=]

NSTAT = 1

IRLIND

ITRIV = @

ITPIV = 1

ITPIV «2;
ITPIV = &

3

IF NR=0 THEN STARTING AMPLITUDE WILL RE TAKEN AS 2EROCOSAL

AT STATION NUMRER = NZERQ COSAL
IF NR=s}] THIS DENNTES A RESTART RUN CNsat
WHICH MEAMS THAT YHE AMPLITUNE, REYNOLDS NUMRER, cosat
AND OTSPLACEMEMT THICKNESS AT THE STARTING LDCATION CNSAL
MUST RE INPUT FPNM THF PPEVINUS RUN CNSAL
IF NO=2 THIS IS THE SAYE AS (NRsN) EXCEPT THAT cosat

NZERY IF SET IMTERNALLY TP BE THE STATINON IMNEDIATELYCNSAL
BEFNRE THE FIPST NINE FOR WHIGCH GNOD UNSTARLE MONES cnsay

ARE FNAUND CNSaAL
NOT A RESTAPRT cnsaL
THIS IS A PESTART PUN caosat
NOTF3 NR=]l RFSTAPT NPTION CAN NNLY BE USED FOR CNSAL
TTRIVal WITH NINTEG=2 cosaL
NAT A PESTART CnsaL
NUMAEP NF STATION YO AE INPUT TF SDLHTINN DESIRED AT CNSAL
ONFE STATION ONLY CnsatL
ANLY NNE STATION DESIRED (NWANT MUST BE INPUT) cnsat
SET FP? ITRIV LFQ. O cnsat
MOOF THAM NNF STATION DESTRED cosat
NSTART AND NSTNP MUST BE INPUT cnsaL
SET FOP TTRIV ,NF, O CNsaL
IF ITRIV = 1 IS USED, THEN IALIND MUST 8€ INPUT,. nsat

AT STATICM NSTAFT, AN ALPHA AETA COMBINATINN THAT COSAL
YIELDS A 60D UNSTABLE MNDE TS KNOWN. THIS ALPHA ANDCOHSAL
RETA CNMATNATION MUST RF INOUT, cnsat
IF IREGIN IS SET TO fNF, AND IRLIND IS SET TR ZERO, cosat
PRNGRAM WILL EXECUTE AS DFSCRIRED UNDER IBEGIN « 1, cnsSaL
ALPHA AND RETA FrR UNSTARLE MANE IS NOT KNNWN, USFR CNSAL
SHANULD INVUY RANGE OF YLENC ANN SPECIFY VALUE NF PSY CNSAL
(INPIT NP DEFAULT). PROGRAM WILL SEARCH FNR UNSTABLE CNSAL
MONFS AUTOMATICALLY WITHIN THE SPECIFIED PST-XLENC CNSAL
MATRTY CosaL
TF IRLIND = 1 IS SELECTED, IBEGIN MUST RE SET TN TERQCNSAL
SIMPLE ETGFNVALUF COMPUTATION AT PNE STATIGN (NSTAT=0COSAL

NMWANT MUST RE GIVENR) COsaAtL
TAR PAPAMFTER MUST BE SET TO EXFCUTE DESIRED OPTION. CNSAL
SFAPCH PPOCENUPES TO MAXTMIZE AMPLIFICATION WILL COSAL
RE IMPLEMFNTED. (FREOQUENCY FIXED) COSAL
TRLIND MUST RE SET TO O NR 1 (SEF INSTRUCTIONS FCR CNSAL
IRLINNDY cosat
INIPERPATIVE ’ COsSAL
PRNGRAM WYLL FOLLNW AND IMTEGRATE N FACTORS FNR A casat
CISTURAANCE NF FIXED WAVELENGTH AND NPIENTATION, Cnsat
(PELATIVE TN LOCAL FREE STREAM DIRECTION), FREQUENCY COSAL
NF THE OISTURBANCE CHANGES, COSAL
AMPLIFICATINN RPATES ARE NOT MAXIMIZED, CosaL

DNLY ONE VALUE OF PSI AND XLENC MAY BE INPUT, €osatL

49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
64
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
LH
83
84
s
86
87
a8

90
91
Q2
93
96
95
96
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ITPIV »

ITFTIV =

1aB = 0
14R =

1AB = 2.

NZERD =

NAR =

Itye
I1TYe

(]
-0

ICAN = 0

16rM = 1

ICON » 2

NXLEN e

XLENC =
RFRFO =

NPST AND NXLEN MUST BE SET TO 1,

IF IPSI =» 0, DEFAULT CPITICAL CRNSSFLOW ANGLE
DRTAINED AT STATION NSTARY WILL BE FOLLOWED ALL THE
WAY THROUGH,

PROGRAM VILL FOLLNW AND INTEGRATE N FACTORS FOP A
NDISTUPARAMCE OF FIXED WAVELENGTH AND FPEQUENCY.
OFTEMTATINN OF THE DISTURBANCE CHANGES.
AMPLIFICATINAN PATES ARE NNT MAXIMIZED,

PPIGRAM WTLL FOLLNW AND INTEGRATE N FACTORPS FOR A
NISTYRAANCE OF FIXEN NRIENTATINN AND FREQUENCY,
DISTURRANCE WAVELENGTH CHANGES,

TNPHT ALPHA AND RETA WILL RE USED FOR SIMPLE
FIGFNVALUF CNMPUTATINN

STRING NF THPUT ALPHA,RETA PAIRS WILL RE USFD FNR A
STOING NF STMPLE FIGENVALUE COUPUTATIONS

LIMIT AF 10 (INPUT THRNHGH ALPX,BETX ARRAYS)

ONE INPUT WAVELENGTH TN CHORN (YLENC) VALUE WILL BE
USEN WITH IMPUT VALUES OF PSY FOR A STRING OF SIMPLE
ETGENVALUE COMPUTATINNS (LIMIT OF 10 PSI VALUES)
ALPHA AND RETA WILL THEM RE COMPUTED BY THE PROGRAM
TTRIV = 0 NEENS TO ARE INPUT FNR ANY NF THE TAR
CPTINNS TN AE EXECUTED (NPSI NFEDS TO BE INOUT)
NUMRER NF STATINN AT WHICH STARTING AMPLITUDE IS 10
RF ASSUMFED EOQUAL TN 2ERN

INPUT ONLY TF NR « O ,

NUMBER NF ALPHA AND BETA PAIRS, (ALPX AND RETX)
(LIMIT AF 10)

CRNSSFLNW COMPUTATION

T=S COMPUTATINN

ITY? SHOULD ALWAYS BE SPECIFIED

PPNGRAM WILL TERMINATE COMPUTATION UPON ENCOUNTERING
FIRST STARLF PEGINN

PROGRAM WILL CONTINUE THPU FIRST STARLE PEGINN AND

COSAL
CNSAL
cnsatL
CNsatL
cosatL
cnsat
CnsaL
cosSaL
CNSAL
cnsat
CNSAL
COSAL
CNSAL
COSAL
cosat
cnsat
COSAL
cnsat
COoSsaL
CosSaL
cnsat
CNSAL
cnsat
cosat
CDSAL
CoSat
COSAL
COSaAL
cnsat
cosat
cnsal
cnsat
CnsAL

WILL PTICK UP COMPUTING A SECNND UNSTABLE ZNNE, IF ONECNSAL

EXISTS. PPOGFAM WILL TERMINATE UPON ENCOUNTERING
SECNND STAARLF PFGIONN, N FACTOP WILL B8E RESET TO ZERN
UPNN ENCOUNTERING SECOND UNSTABLE Z0ME

PROGRAM WILL COMPUTE THRNOUGH ALL STABLE-UNSTABLE
REGTINNS,

MUMBER OF IMPUT VALUES 0OF XLENC

GENERALLY A MAXIMUM NF 5 ALLNWED EXCEPT THAT IF
( ITRIV =034 LIMITED TN 1)

(ITRIV » 53 LIMITED TO 13, (ITRIVe63 LIMITED

™ 5))

RATIN NF WAVELENGTH TO CHORD

PHYSICAL FREQUENCY OF THE DISTURBANCE WHICH
CNSAL IS TO FOLLOW (HERTZ)

I§F"S SET 70 O WILL DISARLF T4E PRINTS

cosat
COSAL
cnsaL
COSAL
CNsAL
COoSAL
cosat
CNSAL
cosat
COSAL
cosat
cnsat
CnsatL
cnsat

97

98

99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
1le
119
120
121
122
123
124
125
126
127

‘128

129
1390
131
132
133
134
135
136
137
138
139
140
141
142
143
144

L3
38
P
O .
SE
Q
gg
28
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NPSY = 1, MXLEN = 1o PST = 0.0, NWANT = 0, NSTART=0, NSTOP=0,
MGs4y NG=21, Me5, IPRZ=10, YEDGE=100.

$5E5S384E55SEETTSSCTTRCSSETTSEISTIEETEICCTSCSCEELES4338353333338

2k ke kPHYSTCAL PARAMETERSHRkkb ki by
THE FNLLOWING VALUES OF THE PHYSICAL PARAMETERS WILL BF SET
UNLFSS CHANGED IN THE DATA STATEMENT
PRANDTL = 0,72 (PRANDTL NUMBER})
GAMA . 1,4 (RATID OF SPECIFIC HEATS)
STNKES = 1,2 (RATIN NF SECONND CNEFFICIENT OF VISCOSITY
: TO THE FIRST)

(FIRST COEFFICIENY OF VISCOSITY IS
CALCULATED USING SUTHERLAND'S LAW)

COSAL
COSAL
cosaL
COsAL
COSAL
cnsat
COSAL
cosatL
CNSAL
COSAL
cnsaL
CNSAL
CNSAL
CNSAL
cnsat
cnsSaL
COSAL
CasaL
cosat

Shhs e s et s etk ekt STARY CNSAL CNDE*hesss s bakdnbhsbbshe bbb nbsCOSAL

OEAL MUE,MACH
CIMENSION UE(EO}» THETA(LO), XC(60)H»TITLE(20)
PIVENSINN XS(102),US(102),US1(102),US2(102),WS(102),
1 WS1{1021,¥S2(202),75¢102),7514(102),752(102)
DIMFMSINN ¥YM{102),UM(102),UM1(102),1M2(102),UWM(102),
1 W10102),Wr2(102),TH(102),TML(102),TM2(102)
DIMENSTIAN WORK(101)
CUMPLEX FOUV1(2020)
MIMENSTINN FQV1L(1020) .
DIMENSTICM ECV2(1020)

cosaL
CNSaL
cosaL
COsAL
CNSAL
cnsSat
cnsat
cnsaL
COSAL
cOSAL

COMPLEYX A(5,55101)58(5+551011,AA15555101),88(5,5¢101),CC(5,%5,101),CNSAL

1 (5,011, UWPK(5,101),VV(5,101),VWRK(5,101)
DIMFISION 19(5,101),1C(5,101),XX(1011,C5P(101)
COMPLEX WDPKC(320)

DIMENSINNING FOR GLNRAL EYGENVALUE PROBLEM
COMPLEY AC(100,100),EIGA(100)

DPDOFR NF AC CAN BE ICREASED TO 160 (NDIM IN THE DATA STATEMENY
WILL HAVE TO BE CHANGED ACCORDINGLY).

THIS CARD WILL THEN PREAD 13

COMPLEY AC(160,160),E1GA(160)

Y

CNSAL
cnsat
cnsat
CNSAL
COSAL
Cnsat
CnsaL
COoSsaL
COSAL
CNSAL
CNSaAL
COSAL
cNSaL
CnNsat
cnsat
COSAL
cnsaL

193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
209
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
2.34
235
236
237
238
239
240

ALITYND ¥OOd 40
€1 35¥d TYNIDIYO -



0vT

o CNSAL
c o CNSAL
COMPLEX XLAM,XLAM1,XLAM2,VAsVByVAL,VBl,VA2,VB2 CaSAtL
COMPLEX DWPS, YLAMA COSAL
DIMEMSYON ALPY(10), BETX(10) cnsat
DIMEMSINN  PSI(10) Cnsat
CIMENSION YLEN(S), XYLENC(S) cnsat
commen AC : cnsat
ceMveN SMFLDY KPTS»Y(102)sU(102),U1(1029,U2(102),4(102)» cnsat

1 ¥1(102),W2(102¥5T{1023,T1(102),T2(102) cnsat
comman spenpy XMACH,GAMASREY »PRANDTL, STOKES,DSTZ CosaAt
COMMON 7XMM/ MACH CDSAL
CPVMON JEGS GoXLyXX cnsaL
COUMMON /MAPY YEDGE cosatL
COMMON JLNCAL/ LLLSNPASS,INTRPOL, IPR? cosat
COMMEN JINGFL TEZMUE ,1E cnsat
CAMMDN /DUMWPK Y/, SAVE1(640) cnsaL
COv¥MAN /GLNRE/ TLOC €osaL
COMUNN 7RIS JPASS CnS At

. COMMON /IGLNARY TGLNA COSsAL
COMPON JWINEZ XC,THETA COoSaAL
COMMON /NPTSTS/ G1,02,H, HN COsaL
COMMDN /PRINTS/ IPR]1,1P22, IPR3, 1PR4, TPRS, IPRO, IPR? cosat
ECUIVALENCF (XLEN,XLENC) cosaL
FOUTVALENCE (ALOY(1),VAL), (ALPX(3),VRB1), (ALPX(S5I,VA2)s (ALPXUT)sCDSAL
1VR2)y (ALPX(9),¥LAM1), (AETX(1))XLAM2), (RETX{3),DUNS), (BETX(5).XC0OSAL
2LAMAY, (RETX(7),ALPHAY)s (RETX(B),ALPHAZ), (BEYX{9),BETAL), (BFTX(CASAL
310),RFTA2) cnsat

*C IT IS ASSUMEN WHMILE FROUIVALENCING THAT 160 PDINTS AT REST (CaN CnsSat
€ BE USED FNP (NCAL SEARCH Cnsat
EQUTVALENCE (AL1), ACE1) )5 (R(1),AC12526)), (EQUVI(L1),AC(5051)), CnsaL

1 LFOVIC1),ACITO71) ), (EOV2{1),AC(8091)) cosalL
EQUIVALENCE (1Y, ECUVI(LI) ), (UWPKI1),FOUVI{506)), CONSaAL

1 (VVEY) FQUVI(I10111Y, (VWPKIT) s EOUVLI(1516)) cnsaL

N

FECUIVALENCF (YS(l)pFOVI(l)):(US(I);EOVI(IOB))p(USl(l),EOVI(ZO5))’ COSAL

1 (USZ(I)»FOV1(307))p(US(I)rEOVl(#OO)),(VSl(l),EOVl(511)):
2 (US2(1),EOV11613)).(TS(I).EOV1(715));(TSI(I),EOV1(817))o

3 (TS2(1)sECQV1(9109))

COSAL
cnsal
COSAL

ECUTVALENCE (YM(l):EOVZ(l)):(UM(I);FOVZ(IOB)):(UMI(!):EOVZ(ZOS)). cosat

1 (U"?(1)1F0V2(307))-(V"(l)nEOVZlQO?))-(UHI(I);FOVZ(SII))» COSAL
2 (H"?(l)pf0V2(613))u(TH(I)’EOVZ(715));(TM1(1)1F0V2(817)), CNSAL
3 (T¥2(1)4ErV2(919)) cosat
EQUIVALENCE (SAVE1(1),WNRKC(1)) CosatL
MAMELIST /CARDIN/ NSTART, ITRLINDSNSTOP,NINTEG, ITYP» IBEGIN,NO, cnsat
INVANT,NSTATpITPIV;RFPF09ALPHA;RETA,IAB.NAR,ALDX,BETX,IPQI:ID cOSAL

ZPZpIP93oIPQG:IPR5.I°P7;N7EpnoDEYIN,RAOINpDQTZIN:XNIN;ICON»IPSI:PSICGSAL

3'XLEHCgNPSI;NXLENp"GpNG»M;NCHEB’ICHEBpI’QZ;YFDGE

Cosat

DATA IPEG!N/O/u!ﬁLINDIlI,NYNTEGIZIoNPIZI’NSTATllloIGLDBII/,ITRIV/5COSAl

241
242
263
244
245
246
267
248
249
250
251
252
253
254
255
256
27
258
259
260
261
262
263
264
265
266
267
2¢€9
269
270
271

- 272

273
274
275
276
277
278
279
280
281
282
283
284
285
286
287
288
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II’1!“/0/;N7EEDIZI,NABIOI:!TYPIO/’ICﬂNIII:IPRIIOIn!PPZIOI’!PRBIOlo!CUSAL
2PR4IOIpI’QilOln1996/11p1997IOI,IPSIIOI,EPSII.E-5I;JTOP/II;ITOPIII.COSAl
3NCHEP/21/:!CHFﬂ/ZInFROTOL/.005/:NPSXllIoXLENCIO.SE-B,G*0.0IpJFASS/COSAl
40/, ITRIP/O/sNDIM/100/5 ICOUNT /07 sREYIN/OL/sPADIN/OL/sDSTZIN/OG/» COSAL

5!NIN/O./:PFPFOIO.5/9NXLEN/I/:PSI/10*0.OI,NUANTIO/pNDUSIOI; casaL
61P97/101|°FAN0TL/.72IoSTDKFS/O.ﬁIpGA"A/1.QIJYEDGEIIOO.I;“ISIp cosat
7 MC/4ly INTRPOL/O/ s LLLIIO/sNPASS/2/4NG/21/ s NSTART/O/,NSTOR/0/, cnsat
8 ALPHA/N,/,BETA/O./9ALPX/10%0./sBETX/10%0,/ cnsat
ew=w=—e-PEAR CAPDS CnsaL
READ (5,CAFDIN) cosat
IF(IPRZLEQ.CIINTRPOL =] Cnsat
NC=MCHER Cnsat
TFIICHEA (ED,1)INCu2Y cnsat
IF (ITPIV.FC.4) IGLNBe2 cosat
TF (IREGIM.FOL1) WAVE=SORT(ALPHA®X24RETA%S2) COSAtL
WPITE tA,CAENIN) C0SAL
READ (7) TITLE CosatL
READ (7) NZT,PADTUYS, CHORD cnsat
WRITF (6,143) cNsaL
WPITE (6,133) TITLE ) CnsaL
WRITF(6,159)CHOPD CDSAL
WRITE (6,143) cnsat
042 2TNOPUT CHFCKSh#an . CNSAL
JIF (IREGTN.EQ.1.AND.ITRIV,NEL1) CALL CHECK (SOHIREGIN===TTRIV CONFCNSAL
1LIcT ) CNSAL

“1F (NR,EQ.1,AND L (TREGINJNELOGORCIBLIND.NE.O)) CALL CHECK (50HNR = CnSAL
11-==<IBLINP N® IREGIN CONFLICT ) Cosal
If (IREGINLEN.1.ANDGIRLIND,.EQ.1) CALL CHECK (SOHIBLIND=IBEGIN CONFCOSAL

Icy ) cnsat
TF INSTAT,EC.O.AND NWANT EQ.0.AND,ITRIV,E0.O) CALL CHECK (50HNSTATCOSAL
1=NWANT CONFLICT ) COSAL
TF (NSTAT.EC.1.AND.NSTART.LT.2) CALL CHECK {SOHNSTART NOT SET PRAPCNSAL
1ERLY ) . cnsSag
IF (ITRIV.FO.0,AND.NSTAT.NE.O) CALL CHECK (50HITRIVa0-=NSTAT CONFLCOSAL
11CT ) CNSAL
TF (ITRIV.EQC.2.NR,ITRIV.EQ.3) CALL CHECK ({50HINOPERATIVE ITRIV VALCOSAL
1UE SFLECTED ) cnsat
IF (ITPIV.FO.1oAND (IRLIND,NELOLANDLIBLIND.NELY)) CALL CHECK (50HICOSAL
1BLIND-ITRIV CONFLICT ) ) CNSAL
IF (ITFIV.EO.4 AND (NPST NEL1.OR.NXLEN.NEL,1)) CALL CHECK (50HITRIVCOSAL
1x4=~KYLEMN CR NPST CNANFLICT ) CNS AL
IF (MPST,GT.10.NP,NYLEN,GT.5,0R,NAR,GT,.10) CALL CHECK (50HNPST,NXLCOSAL
1EN,OR NAS IS TON LAPGE ) cnsat
IF (ITRIV.NELOJAND NSTAT.EQ.0) CALL CHECK (50HNSTAT=0-~ITRIV CONELCOSAL
11CT ) cosat
NPRaNCHFR+2#IPO7 CNSAL
NGO = (NG=1)*MG cnsal

Ii(NPP.GT.JOI)CALL CHECK(S0HTON MANY NODE POINTS FOR LOCAL SEARCH CNSaL

B

289
290
291
292
293
294
295
296
297
298
299
300
301
302
303
304
205
306
307
308
309
310
311
312
313
314
315
316
317
318
319
320
321
322
323
324
325
326
327
328
329
330
EE)
332
3133
334
335
336
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48¢€
€8E
28¢€
18€
og¢e
6L€
8LE
LLE
9LE
GLE
L 73
€LE
2LE
L€
oLe
69¢
$GE
L9€E
99¢
§9¢
99€
€9t
29¢
19¢€
09¢
66¢E
g5 €
L5¢€
96t
113
L2117
|34
26¢
1343
0G€
X214
4y €
LYE
99€
(%22
Y4 €
£9€
2v¢e
1824
0%¢
6LE
8EE
LEE

WSUd
wsod
IvsS0d
wsod
IVSuUd
VS0l
Ivsud
wsod
WsSud
Ivs0d
IVSuwd
LAYV
IVSu)
Ivsud
WSu)
Ivsud
IVSLI
Su2
Ivsu)
IvSU
IS0
VS0
RLAY'R]
19SU)
IvsSud
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IVSud
ISyl
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IVS0d
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S~ o

(23 N o>

[aNel

13

14

15

CONT INUE '
CALL EXTT :
*eskxs END OF ITRIV « 0 OPTION
CONTINUE

| mm—— CHECK IF DEFAULT ANGLES WANTED

IFf (IPST.EC.O0) GO TO ©
DO 8 Is=1,NPSTY
PSI(IY=PSTI(1)/57.29577
CrETINUE
mee===FNVELNPF METHOD RYPASS
IF (IT°TV.FO.A.DR.!TRIV.EO.S.UR.ITRIV.EO.b) G0 70 11
*EeOSTRLIND, TTRIV = ] ARANCH
IF (IBLINP,MNE,O) GO TO 11
CNNTINDF
IF (NSTAT.£Q.0) NDIMaNWANT
IF (MSTAT.FQ.1) NNUMaNSTART
CALL FLOAW(MLDUM,NZ)
6N TN 29
COMT INUE
ITPIV = 43 53 & STARTU? LODOP
#4404 JTOIV = 1 WITH JRLIND = 1 STYAPTUP LOOP
If (TAEGINLGEQ.O.NR,ITRPIP,E0,0) GO 10 12
ITPIPe0
IRFGINGD
IPSTe1

PSI(1)a=pPSTISAY

XLEN(1)=XLFNSAV
CrETINUE

M4kse RPEAD PROFILE, COMPUTE CRITICAL CROSSFLOW ANGLE IF NEEDED

CALL FLNW(FSTART,NZ)
PHI=ATAN(W(KPTS)/U(KPTS))
IFi(ITPIV.FQ.I.ANO.ITYP.E0.0.AND.IPSI.E0.0) G0 11 13
IF (YTPIV.NE.S.OQ.ITYP.NE.O.DR.ICOUNT.F0.0) G0 TO 14
CPANTINUE

CALL CPIT (PSICRIT)

PSI(1)=PSICRIT-PHT

NPSI=1

CONTINUF

IF (NZJGT.NSTOP)Y CALL EXIT

TF (MR ,MEL1) GO TN 15

#6264 PESTART INITIALTZATION

XN3sYNIN

DSTZ2=nSTZIN

REYaREYIN

COMTINHE

CaLL ™MakxLe

IF (IPST.EQ.1.0R,ICOUNT.NE.O) GO ™ 16

NP{!-I

-t

cosatL
COSAL
COsaAL
cnsatL
CNsaAL
cosat
COSAL
cnsaL
CNSAL
CNSAL
cnsat
cnsaL
COSAL
cnsat
cnsaL
COSAL
cnsat
cnsat
cnsat
cnsaL
CNsaL
C0SAL
COSaL
cosaL
CosaL
CnsaL
cnsat
CNsay
cosaL
cnsat
cnsat
Cosat
cosat
CNSAL
CosatL
cosat
CnsaAL
cosat
cOsaAL
COSaL
CNSAtL
CoSaAL
cnsat
COSAL
cnsat
Cnsat
cosat
cosaL

385
386
387
388
3R9
390

419
420
421
422
423
424
425
425
427
428
429
430
431
432

| 0d 10
81 32vd TyNDo
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a4

16

18

19

22

*Eadx ANGLE COMPUTATIONS

IF (ITYP.F0.0) CALL CPIT (PSICRIT)

IF (ITYP,FC.0) PSI(1)=PSICRIT=PH]

IF (ITYP,FC.1) PSI(1)eATANIWIKPTS) JUIKPTS) )=PHI

COMT IMUE

IF (ITRPIV.FO.6,NP,ITRIV.EG.1) 6N TO 20

dkdak ITRIV » 435 INITIAL STATION UMSTABLE MODE SEAPCH
WWV=2,%3,14159%DSTZ2/XLFN(])

DN 19 Tsl,NPST

ALPHASWYVSCOS(PST(T)4PHT)

RFTAUWWVASINIPSIEI)+PHY)

caty CLP“Al(Aoa,AA;BF-CC;AC'E!GA:HDPKC;NDX")FG)NG'IQ’!CD
1 ALPHA,FETA,XLAM,CSP)

CALL LPFAL(A-ﬂ.AA.FR.CC.UU.UUPK:VV;VVRK;HpNC:IR.IC,
1 ALDHA,PFTAnYLA%.VA»VB;CQP;VDRK)

COSAL
cesat
COSAL
COsSAL
cnsat
CNSAL
CNSaL
cnsat
cnsat
COSAL
cnsat
CNsSaL
cnsat
€nsat
COSAL

IF (ITRIV,FO.4) WRITE (h,152) XLEN(I)ICHORD,PSl(l)*57-29577oN71PHIC0§AL

1%57.29577,ALPHA,BETA, XLAM

c0sat

IF (ITPIV.FO.5) WRITE (6,106) NZ, XLEN(1)/CHORN,PST(T)*57,29577,P41CNS AL

. 1457,29577

*EeeACHECK ACCURACY,SIGN TF TMAGINARY PART OF NMEGA

IF (ATMAGIXLAM),LT.0.0) GO TO 18

ISAVF«T

60 10 20

Cr* TINLE .

IF (ITRIV.EO.4) WRITE (6,149) NZsXLFN(1)/CHORD,PSI{T)*57,205727
IF (ITRIV.FQ.5) WRITE (6,150) Nz’XLEN(I)ICHORD’PSI(I)‘57.29577
COMT INUE

60 In 11

*stx% LOOP BACK AND READ NEXT STATION If NO INSTARBILITY FOUND
CONTINUF ’

JPASS=Q

TF (ITRIVONF 6, ANDTTRTV NE.1) 6N Y0 31

#92k% ITRIV =136 INITTAL STATION UNSTABLE MODE SFARCH

B0 23 T=1,NXLEN

WWVa2,42,16150408T2/XLEN(T)

ALPHARWUVACNS(PST(1)+PH])

BETA=WWYESTN(PST(1)4PHT)

CaALl GLPPA[(A.“.AA.RR,CCn‘C}EIGl’UORKC)NDI"’"GnNG;TQ,lCl
1 ALPHALRETA,YLAM,CSP)

caLt LEfAL(A;R;AA.BR,CC.HU;UV”K;VVyVVRK,H»NC}]p;ICn
1 ALPHASRETA» XLAM VA, VB, CSP, WNRK)

WPITF (4,107 ITPTV.N?;DSI(I)*57.29577:XLEN(Y)/CHORD

WRITE (£,13C) ALPHA,BETA,XLAM

#4326 4CHFCK ACCURACY AND SIGNM

IF (ATMAG(XLAM).LT.0.0) GO TO 22

ISAV=T

G0 TC 24

CONTINUE

cosat
COSAL
COSAL
cnsat
cnsat
cnsat
cosat
cnsat
CnsaL
€nsat
COSeL
Cnsat
CNSatL
COSAL
CosatL
cnsSat
cnsaL
COSAL
CnsatL
CnsatL
cosaL
CNsSAL
cnsatL
CNSAL
casat
COSAL
cosalL
CDSAL
cnsat
cnsatL

433
434
435
436
437
438
439
440
441
442
443
444
445
446
447
448
449
450
451
452
453
454
455
456
457
458
459
460
461
462
463
464
445
466
467
468
466
470
471
472
473
474
475
476
477
478
479
480
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SYT

24

C
c
25

26

2R

CONTINUE

WRITE (4,108) ITRIV,N2

*%%ss LNNP AACK AND PEAD NEXT STATINN IF NO INSTABILITY FOUND
G0 YO 11

CONTINUFE

IF (ITPIV,FO.1) GO TN 41

WHYlawwy

MUMA =

FPEO=XMFRO(PFREAD)UE(NZY,DSTZ)

GO TN 26

seees JTRIV = 6 INITIAL STATION CONVERGENCE LNOP ON DESIRED
shewr FREOUENCY

CALL GLPPAL(AsRyAAIRB,CCrACHETGA, WORKC,NDIM,MG,NG, IR, 1IC,
1 ALPHALRETA,XL AM,(SP)

COMTINUE

CALL LOCALCA»R, AAW AR CCrH UL UWPK, VY3 VWRK s Mo NC» IR, IC,

1 ALPHALRETA,XLAM, VA VR,CSPyWORK)

IF (I0P7,F0.0) GN TN 2¢

WPTTE (£,10C) NUMB,XLFN(ISAV)/CHORD,OST(1)%57,29577

WEITE (65127) ALPHA,BFTA,X1AM,VA,VR

COMTINUE

IF (MUMA L CTLT) WRITF (6,110) ITRIV,PFRPEN,NZ

*esex CHECK ACCURACY,STCN, AND LODP RACK TN NEXT STATION IF
sre¥s STARLE MODE FOUND

IF (rUNP,GT,7) GO T 11

[441.718
COS AL
cosatL
cosaL
COSAL
cosatL
CoSaL
COosal
CosaAL
COSAL
coSaAt
cnsaL
cnsat
cosaL
cnsat
cnsay
cnsaL
COSAL
cesat
cnsalL
CnsaL
CNsSaL
CNSaAtL
casaL
cnsaL

IE ((ARSC(FPEO-REALIXLAM))/FREQ)LEL.FROTNL )G AND ATMAGIXLAM) (GT.0. ocnsat

1) 60 1O 30

CnsSat

IF ((ABSC(FPEO-REAL(XLAM))/FREQ)LLE, FEOTHL) ANDLATMAGIXLAM)LLTL0,0CNSAL

1) WOITE (6,110) YTPIV,RPFPEQ,NZ

CnsalL

IF ((ARS((FPEQ-REAL(XLAM))/FREO)LLELFPOTAL), AND, ATMAG(XLAM) L T,0,0COSAL

1y co To 11
#99se COMPUTE WAVENUMRER CHANGE
DLA#-OEAL(VA)*fDS(PSI(l)*PHX)6QEAL(V8)*SIN(PSI(1)#PH!)
WHVe WY1~ (PFAL(XLAMY=FPFQ) /DL AM
IF (1P ,GT.4) GN TO 20
#akask | IMIT WAVEMUMBER EXCURSINNS
IF (UWVLLT,0.7#WMV1) WWV=,7#WWV1
IF (WNVLGT.1,3%UWV1) WYVel,2%WWVl
Crr TINUE

cnsat
cosaL
cesaL
cnsat
cnsag
cosaL
COSAL
cosat
cnsat

akae IMCREMENT LNNP COUNTERS, RESETS, AND COMPUTE NEW ALPHA »BETACOSAL

NU"“-NH“801
Al=ALPHA
R1«RFTA
WRVlsWwy
ALPHA=WWYSCOSIPST(1)+PHT)
BFTAsWWNYSSTIN(PSI(1)+PHI)
*e4es PEFINE LOCAL METHOD GUESS
XLAMeX{AMAIVAS (ALPHA-AL)+VR*(BETA~B])

cosat
cnsSaL
CNSat
cosat
cnsat
CNSatL
coSat
CNsat

481
482
4A3
484
485
486
47
488
489
490
49]
492
493
494
495
496
497
498
499
500
501
502
503
504
505
506
£07
508
509
510
£11
512
513
14
515
516
517
518
519
520
521
522
523
524
525
526
527
528

1n

Q0
D
g@
=
(@)
=
Q=
S5
Z8
3



9vT

OO

32
33

" 35

IF (JPASS.NE.O) 6O TO 26 v
60 TN 25 '
COMT INUE

#*etsx PECOMPUTE XLEN AND SAVE
YLENM(1)92,%3,14159%DSTZ/vWY

XLENSAVeXLEN(Y)

PSTSAVaPSI(]1)Y

NYL Ftel

HeSIe)

COLT INUF

IF (ITPIV.NE.5) GO TN 38

*eskk JTRIV » 5 INITIAL STATION CONVERGENCE LOOP ON DESIRED
w#xss EREOUENCY

COSAL
casat
COSAL
COSAL
COoSaAt
cosat
cnsat
cosat
cosat
CNSaL
casat
CNsSaL
CNSaAL

#9244 CPMPUTE NANDIMENSINNAL FREQUENCY AND WAVE ANGLE WITH RESPECTCNSAL

#4*exé TP ALPHA AYIS
FRFO=XMFPNIRFREQLUE(NZ),DSTZ)

PSIT=PST(ISAVF)+PHT

NU¥P=0

PSIN1«PSID

6N TN 31

cayl GLIMBAL{AsBs AA)BRICCHAC,EIGA)WNRKC,NDIM, MG,NG, IR, IC,
1 ALPHALRFTA,XLAM,CSP)

CONT INUF

cati LOCALUA,ByAASBR,CCHUU,UNRK, VYV, VURK M, NC» TR, IC,
1 ALPHAL,QETA,XLAM,VA,VB,CSP,WORK)

IF (IPP7,£0,0) GN YN 3%

WRPITF (65,111) NUMR,PSINE57,29577

WRITE (€5127) ALPHA,RETASXLAMsVA,VB

Cor TINUF

IF {NUMR,GT,7) WPITF (6,112) RFPEQ,NZ

®e**% TFSTS

IF (MYMR,CT.7) GN TN 11

cnsat
cnsat
cnsaL
COSAL
cOSAL
cnsat
CASAL
CNSAL
cnsay
cnsat
cnsSaL
cosaL
CNSAL
cosat
COSAL
COSAL
cosat
cnsag

IF (CABS((FPEN-REALIXLAM))/FREN).LELFROTOL)4ANDLATMAGEXLAM) GTo0.0COSAL

1y c0 70 27

€nsatL

TF ((ARSU(FREC~REAL(XUAM))/FREQ)LLELFROTOL), AND, ATMAG(XLAM) L To0.0CNSAL

1) WPITE (65112) RFREQ,NZ

cnsat

TF ((ABS(IFPEQ-REAL{XLAM))/FREQ)LE,FROTOL) 4 AND ATMAGEXLAM) oL To0.0CNSAL

1) 60 TN 11

##rx COMPUTE CHANGE IN NPIENTATION ANGLE
DIT=WWVs (CNS(PSIN)HRFAL(VB)~SINIPSID)*REALIVAY)
PSID=PSIN-(PEAL(XLAM)~FREQ)/DZI

TF (HUMR NF,0) 60 TO 36

*hedts L IMIT ANGLE EXCURSIOMS

IF (PSIN.LT.a7%PSID1) PSIN=,T7%PSIDY

IF (PSIP.CT.1.3*PSIP1) PSID=1,3%PSIDL

COMTINUE

*sd4% INCREMENT COUNTER; RESET FOR NEXT ITERATION
NUMBuN{IMR 3]

cnsat
cosat
cosat
cosat
CnsaL
CNSatL
cnsaL
COSAL
CrsaL
COSAL
cosaL

529
530
531
532
533
53¢
535
536
537
538
539
540
551
542
543
564
545
£66
547
548
549
550
551
552
552
554
555
556
557
558
559

- 560

561
562
563
564
565
566
567
568
569
570
571
572
573
574
575
576

12
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39

Als ALPHA

Bl=BFTA

PSIN1=PSID
ALPHA=WWYSCNS(PSID)
RETA=WWVSSIN(BSTN)

*#senx OEFINF LDCAL METHOD GUESS
XLAVAXLAMIVAS (AL PHA=~AL)4VA* (BETA=B1)
IF (JPASS.MNFL0) GN TO 33

G0 YN 32

COEY INUC

ke PICOMPUTE PSI AND SAVE
PSI(1)=PSIP=PHI
PSISAVePST(Y)
XLEMSAVaXLFN(Y)

MYl FMe]

NPGTet

COMTYINNF

*4%9% ODFESFTS

ALFHA2wALPHA

RETAZ2«RETA

YLAM2w XL AM

VA2sVA

VA2sy8

H4e4s ROANCH TO INITIAL STATION N~FACTOR COMPUTATION,

anoTHh s

LOMTINUF

IF (MPJNEL1) GO TO 40

*seds NR = 1 SETUPS

XNy MTN

DETZ=NST2IN

PEYPEYIN

PANTUS=CADTH

CreTINUE

weeeeaMAKE CHERYSHEV COEFFICIENTS

CALL MAKXLG

COMTINUF

#eada JTRIV = 1 CNDE; INITIAL STATION PORTION
—=m~=MAKF NONDIMENSIONAL FREOUENCY
FPFO=XMFRQIRFREQIUEINZ),DSTZ)

s¢3%% JREGIN = 1 OPTINN

IF (IRFGINLED.O) GN TN 43

IF - (ITPYP.FQ.1.ANDLICOM.NELO) WAVEwWAVSAY
1TPIP=0

PHT = ATAMN(W({KPTS)/UINPTS))

IF (IPST EOL1.AND,TCMINTLEQ,0) GO TO 42
IF CITYP.EQL,O0) CALL CRIT (PSICRIT)

I1F (ITYP,ED,0) PSI(1)=PSICRIT=PHI
IF‘(!TYP.EO.I) PSI(1)=0.0

)

COSAL
COSAL
COSAL
CosaL
cnsat
Cns AL
Cnsat
cosAtL
CosaAL
cnsat
cnsat
cosat
cosat
cnsaL
COSAL
cnsat
cnsat
cnsat
cosalL
COsAL
CNsat
cosaL
cosat
cosat
(nsat
cosaL
CNSAL
cosat
COSAL
CosaAt
COSAL
CNSAL
CO0SatL
cosaL
C0SAL
cnsaL
cnsat
CNSAL
CNSAL
cnsat
cnsat
cosatL
CNSAL
cosaL
COSAtL
CNSAL
cnsaL
cnsat

577
578
579
580
581
582
583
584
585
£88
587
588
589
590
591
592
593
594
535
596
597
5984
599
600
601
602
603
£04
605
606
607
€08
609
€10
611
612
613
£14
€15
616
617
618
619
620
621
622
623
t24
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8VT

42

46

CONT INUE

ALPHASWAVESCNS (PST L1 )+PHT)

BETA=WAVF*SINC(PST(1)+PHY)

CALL GLCEAL(A»FpAA»BB,CC,AC’EIGA’VOVKC)NDIHDHG’NGDYR’IC’

1 ALPHAL,AFTA,XLAY,CSP)

CALL LPCAL(Ap“aAAvRnOCC)UU’UVRK)VVpVURK)”pNC’r“’IC’
1 A(DHA’“FTA;YLAMvVAvV"ICSD’UDPK)

WPITE (65130) ALPHA,RETA,XLAM

IF (ATMAG(XLAM) 1T.0.0) WRITE (69136) WAVE,XCINZ),NZ

IF (AIMAGIYLAM),LT.0,0) 6O TO 10

COLTINUF

wAtbes FTMD INITIAL TWO POINTS ON FREQ CURVE FOR ITRIV = 1

JPASSaD

IF (YRLIMP.EQLY) JPASSe]

CALL STARPTUP (AL’H&.qETAopEVnNC,EIGAnApB’AA.BB)CC,AC,UPDKC’
1 NPI"’“-“GﬁNGDUU’UUQKnVV:VUVK’CS?,VnRK’IQ’IC’FREOlXLAﬂ’VApVBD
2 XlA”lyVA]qulpEPS,ALPHAlpPETAl;ALP“iZnRETAZ)

IF (A’"Ac(’LAM9tLT.O.O.qpciTHAG(YLA”I).lToO-O)GU TD 44

GO T 45

CPr TINUF

IfF (IREGTIMFQ.0) 60 TN 11

*24%% (POP BACK AND READ NEXT STATION IF NO GDOD MODES FOUND

cn TN )¢

COMTINUE

BLPHAY w AL PHA

BETAI=RFTA

VAlava

VR1=v3a

XUAMYaXLAM

NIMR=Q

*rmws CNMOUTE ESTIMATE €0R XLaM2
XLAMP-XLA"1+VA1#(ALPHAZ-ALPHAI)OVEI‘(BETAZ-BETAI)
GD TP 47

COM T IMUE

NUvAeNUMA4]

----- INITIAL STATION CPTIMIZER LOOP

WRITE {4,148)

WRITE (6,122)

**dxe OOTIMAL CALL TD MAXIMIZE AMPLIFICATINN RATE FOR
#4343 FINED FRENUENCY

CAtL NPTYIMAL (F°EO,ALPHA1:BETAI:XLAHI;VAl,VBloALPHAZpBETAZ’XLAHZ-

1A2,VR2,21PH3,RET3)

WPITE (€tp127) ALPHAL,RETAL,XLAMI,VAL,VR]
WPITE (&4127) ALPHA2,BETA2,XLAM2,VA2,VR2
*e%kx% PESETS

ALPHAL= AL PHA2

RETAY=RETA?

COSAL
COSAL
COSAL
CNSAL
cnsay
cosat
CNSatL
COSAL
cnSaL
cnsat
cnsaL
CNSatL
CoSat
cnsat
cnsat
COS AL
cosalL
€0sSat
CnsaL
€0SAL
CNSAtL
cosat
cnsat
Cosat
CNSAL
CNSat
cosat
C0sSaAlL
CNSaL
CnSat
COSAL
CNSAL
COSAL
CNSAL
cosalL
COSAL
COSAL
(89 £3
CnSAL
cnNsat
CRSAL
vensaL
cnsaL
CNSAL
COoSAL
CnSAL
CoSatL
cnsaL

€25
626
627
628
629
&30
631
632
633
634
635
636
637
63e
639
640
6461
€42
643
644
645
(XX}
647
648
€49
650
€51
652
653
654
655
656
657
658
659
660
661
‘662
663
.13
665
666
667
668
669
670
671

672

14



671

&7

48

49

50

51

ALPHA2=ALPH2

BETA2«B€T)

YLAMYleX| AM2

VAl1=VA2

VR1ayR2

#4ses REFINE LDCAL METHOD GUESS
YUAM2mXLAMZ4VAZ®(ALPHA2-ALPHAL)+VB2*(RETA2-BETAL)
COMT INUF

IF (IGLPB,FO,2.NR,IGLOR.EQ.3) JPASSa(

IF (JPASS.NF.0) GN TO 48

CatlL RLCARAL(A,By ARy RRYCCHACIETGA,WORKCSNDIM, MGo NGy IR, ICS
1 ALPHE2,AETA2,XLAM2,CSP)

CALL LPCALUA,R,ARIBR,CCUUUWRK,VV,VWRK,MyNC, IR, IC,
1 ALPHA2,RFTA2, YLAM2,VA2,VR2,CSP,WNRK)

IF (NUMR,FO,0) 6N TN 46

COSAL
COSAL
COSAL
cnsat
cnsAtL
cosat
COSAL
CNSAL
cosaL
cosatL
COSAL
cnsatL
cosat
CnsSaAL
cosatL
cnsat

IfF (ARS((FPFO-REAL(XLAM2))/FREQ)4LE.FROTOL AND.ABS(G2) oL Tu24E~5) GCNSAL

10 TN 49

IF (NUMAR,GT,7) WRITE (6,137)
TF (NUMB,GT.7) GN TN 49

G0 T 46

€O TINUF

WRITE (&,148)

WPTTE (65123) NZ,XC{NZ)
CCNTINUF

TIF (TTRIV.FO.4 40P, ITRIV.EOL5.ORJITRIV.EO.6) WRITE (6,151) NZ,XC(NZ

1)

WRITE (6,127) ALPHA2,BETA2,YLAM2,VA2,VR2
*erear EXIT IF INTTYIAL STATION NPTIMIZER CAME UP WITH A
$sssvs STARLE MNPE THREE TIMES IN A PNV

IF (AIMAG(YLAM2),6T.0.0) GO TO 51
NPLSeNPNC4]

IF (NPOSLTe3) WRITE (4,113)

IF (MONS,EC.3) WOITE ({6,135)

IF (NPDSLEQC.3) CALL EXIT

TF (IREGINLEQ.O) GN TO 1Y

6 T 1C

COrTINUE

NFrSeQ

IF (HSTAT.FQ.0) CaALL EYIT

TF (MINTEG.EQ.O) 6N TN 57

IF (NINTEG.NEL1) GO TO 52

sesen TNTTTIAL STATION N FACTOR COMPUTATION
ARC1=0.,0
APG2=ATMAGIXLAM2)ISORT{(REALIVAZ))**2+(REAL(VB2))#42)/DSTIZ
YNe(,0

DS=PADTUSHTHETA(NY)
!‘-XMO(P’Cl’APGZ)IZ.‘DS

cOSaAL
cnsatL
cosat
cosat
cnsaL
cnsat
COSAL
CNSAL
COSAL
cnsag
cosat
eNSAL
cesat
CNSAL
CODSAL
COSAL
cosaL
COSAt
CNOSAL
cosat
COSAL
cosat
cnsat
COSAL
COSAL
cnNsSatL
CPSAL
COSAL
cnsat
cnsat
CNSAL

673
674
675
676
&77
678
679
680
681
682
683
644
(2}
686
687
698
689
€90
691
€92
693
494
€95
696
697
698
699
700
701
702
703

C 704

705
706
707
708
709
710
711
712
713
714
715
716
717
718
719
720
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OF POOR QUALITY

ORIGINAL PAGE IS

69¢L
494
99L
§9L
%L
€9¢L
9L
9L
092
66L
BG6L
LsL
96L
66¢
b9l
€54
26d
16L
06l
69
BYL
I 22
%L
(123
792
(223
423
1423
A 2%
6EL
BEL
LEL
el
[1%4
1173
€EL
14 XA
€L
0tL
62¢
82L
e
SeL
6L
2L
€L
22L
2L

IvsS0d
Ivs0od
IvsS0d
IVSLD
Ivsud
Ivsud
WSyl
vs0d
1WsSud
Ivsud
A AN
IVSud
IVS0D
IvsS0o)d
Ivsod
IvSud
Ivsod
IVSW
VSO
Ivs0d
wvsS0d
vsad
syl
IVSUd
IvsS0d
IVSud
IVSUd
IvSUd
1vsdd
1vsud
IvSod
wsod
IVsUd
Ivsoo
IvS4)
Ivsud
IVSud
R AR
IvsSud
1vsSad
Ivsud
Tvsad
Ivsao)
S0
Vs
Ivsaod
Wwsod
TVSud

(CHAVIXIOVAI V= TIXLY

65 0L 09(TY*03"9IN*GNV° T0T* O3 Ban}dl

2ddI#2+ N ddN

66 Ul 09(2°04°y3nHI1N4I

AdVSS3IIN S sveaax

SLINIOd 3GON J0 BIYWAN 3ISVISINI ONV AIVAENIIY NOLILNIOUS %IIHD #+ees
FANILNDD

d007 WOTLVINIROD NIVW LaviS sexese

SN1uvas2y

86 0L 09 (O0°*3IN°*LNNUII) 41

ENI PR NR]

XYY

(T = AIdLl ¥0d) 4ULVWILIS3 3NIVAN3OI3 NOILVLIS LXaN wewes

[T TYTY

(E91°Y) d173a

WXSIN (291*9) 3114M

(E1¢9) 3ILIdM

O3UIAILLGEC LS#IHA“LLG62° L6+ (T)ISG TUONI/CTINIIX (71T9) 3Lian

IVANS(aALI-T1)#905TH [ *E¢IHo={2VHO IV/ZVL3U) wvav=({T1)1Sd

CuJV3IN (*0°L1°2VI3u YNV "0 L19°2VHeIV )]

Q=JVdAN (*0°19°2Vidu YNV *u*Lu*2VHalv) J]

To0VIN ("0°L71°2VLIIY UNY*°*0*11°2VHa V)]

T=0VdN (*0°19°2VLI3u*UNY°°0°%11*2VHdIV)4]
(C¥42Vi3b+2xa2VHY IV ) LGOS/ ZASUx65TH 1 Ex*2={TINIIX
(USLanIN/{SLon)M)NVLIY=]Hd

96 uwl U9 (T1*3n*Alall) 41
Z1SQ/6GT9T€/°2/(IN) IN* (ZWVIX)IVIY=03dda (9*03°Alall) 41
298V (ST1¢9) 3Llon

INTda S1S3¢ NUILVLES IVILINI sxwws

JONLANTD

<=aN

Z1SA/7 (2w (29A)AVIE I+ 244 ({2VA) IVIAY) ) LBOS/{IWVIXKIDIVAIV=2 gy
NINX =X

3NNILY)

66 UL U9

SA**2/7(293v4T9aV)+iixwnX

(CT=ZNIVIIHL=(INIVLIHL ) 22doSU (O INTINIUIL) 4
({08IINIVLIIHA~LINIVLIANL) sS1HIGVa=SQ

0°0=(0d3INIVLIIHL (2°03°0G8320) 41
ZASA/(2+((CBA)TVIB) +22((2VA)IV38) )L B80S/ (2AVIX)OVAIV=ZUAY
0°0=1vav

C*O=tk

T=IN=U33IN (2°03° i) 31

dNhILNG)

26 UL 09

€5 01l 09 (2°03°UN*ONV"2°03°YdLNIN) 31

€6 UL U9 (0°03°unN°UNV°2°03°93LININ} 41

NN LWAD
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[SR SRS
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IST

59

60

CXxt1=,001
TF(AIXL.GT.CXL1)GD TO 590
CY¥L2#,0005

CYtL3e,0003

CxLé=,0001

WPITF(6,139)

TELATXLLLFoCXL1 o ANDLATXL «GTLCXL2INADN=5

TFEAIYLLLFLCXL2.AND ATXLGT.CXL3)INADONSLO
TFUATXLLLE CYL3L ANDLATYL4GT,CXL4INADD 1S
IF(AIXL.LT.CXL4INAND=2D

NCaNC+2#MAND

NPCehCe2#1PPY

IFINPP AT, 101INC=101-2¢1PRZ

Nc,nc‘waan

IFING.GT.41)INGas]

IF(NC,GT.33)MGeg

IF (MOP,GEL101) WRITE (6,138)
TFIMCLFOLLY1IWPTITF{6,13R)

JPBSSen

CANTINUE

IF  (ITRIVAFOLL NP ITRIVLEQ,5.0RITRIVL,EQ.6) GO TO 61
#sdss FNRP TTRIV = 1, SAVE PROFILES AT CURRENT STATION
KSAV=KPTS

DO 60 J=1,KPTS

X¥StJiey(J)

uséy=uty)

US1tdIsul(y)

UsS2 () =u2¢y)

WSEJrew(d)

WS10J)=w1(y)

WS2 () =w2td)

TSI eT(N)

TSIt =TILD)

TS2(d)aT2(Y)

CCF T INUF

RSAVEP 2

PEY1aREY

XMCHYwMACH

====FFAD NEXT STATION

APCYeARR2

CALL FLOW(MSTART,N2)

REYTE“P=OEY

DSTZT™PaDST?

XMTEVPaYMACH

===—TETFPMINE TNTEGRATION PATH AND SCALE REYNOLDS NUMBER AND

~es=NTISPLACEMENT THICKNESS
IF (YINTEGLFO,0) 6O TO 62
HP{TF (€9167) NZ,RSAV,PEYTEMP,DSTZTMP,MACH

cosaL
COSAL
COSAL
COoSAL
COSAL
€OSaAL
COSAL
COos AL
COSAL
CnSaL
CnsatL
cnsaL
CosatL
COsAL
cnsat
cosaL
CNSAL
COSAL
cOsat
CoSAL
COSAL
CNSAL
CNSAL
COSAL
cosat
cnsaL
CNSAL
COSAL
cnsatL
CasatL
co0sat
cosat
COSAL
COSAL
CNSAL
cosat
Cosat
cpsat
cosat
cosaL
cnsat
cosatL
cosat
COSAL
COSAL
coset
casaL
COSAL

769
770
771
772
773
774
775
776
77
778
779
TR0
7A1
782
783
784
785
786
787
788
789
790
791
792
793
794
795
796
797
798
799
800
801
802
803
£0¢4
8¢5
806
807
808
809
810
811
12
813
R14
815
816
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Y98
€98
298
194
098
658
669
L8
958
668
%68
€68
258
158
063
658

8498 -

L93
998
ev8
%58
€98
298
%8
o4 1]
6Es3
8t
133}
9ty
GE8
vER
€ty
2es
1¢8
oteg
62y
628
428
9248
628
28
€28
224
128
029
[3¢°]
818
L8

£ 1S
RIGINAL PAG

81

Wwsad
wsdd
VS0
ws8)
IVS0I
IVSUI
LAY e
TVSUd
Vsl
Ivsod
Ivs0d
LAY e
1vSC2
S0
IvSLI
9S8
IvsS0D
LARY'R)
TvSud
IS0
Wsud
IvSUd
19502
RAAY V]
LAAYP)
syl
sy
Ivs0d
Ivsuld
1wSsod
RAAY k]
Wsud
19800
IvS02
Ivsud
1Wsud
LAY
Ivs0d
VS0
IVSuY
IAAYIN
1vsod
IvsSdd
Tvsud
1vSUd
IVS0I
IsS0d
1vs0)

[ ——

\

INNLLANY) I3 ¢4
(Iyei=(1jyesy
(D Wis(I)ist
(I)i=(1)s1
(I)2A=(f)2sH
(I)TM=s(I)TSNH
(I)A=(])SN
t112o=¢1)esn
[FRRULEP S RSN
(Iias(risn
(IDA=( 1) dxX
SlaN*ls] 212 OO0
Slanesgw it
304 TINGD 19 ¢4
I)CSi~(I)2nl)aT*+(1)254=(])2nL
I)ISl-(l)INl)tI'#(I)ISl'(I)ldl
(CI)SL=CI)ML)#T*+(1)SEs(])dl
CCIIESA=(1)2AMI#T 4(1)2oM=(])2un
CCEPISM=(ID T el "+ 0 L) 1SMAR{]) NN
(CI)SA=(1)nM ) e T4 (]1)SMe(])un
LDIZsn=(1)2nN)al+{I)250(])can
((l)tsn-(1)1~n)-1°¢(1)13u-(1)Ian
CCISO=CI M 2T+ C1)Silm (] Jai)
AVSA‘Te] 112 U4
CAVS MY 2WL SK¥SLAN 2L ACESO) ANT IS Y 11v)
CAVSNOTWLYSX SEdACTLSAYESGILNTISE 1v3
(AVSAHASHLISX*SLAR LOAYED)ILINTISE 1)
(AVSHOCWM ' SK S LAATZREAYEQD) LInT T8 11v)
(AVSX‘IhH‘Sx‘Slax'lh‘A‘E‘O)lNl1$8 1192 °
(AVSACNMESXOSIGROMEAECO) LT ISY Tiv) |
(AVS ASZKN*SK*SLaASZINASES0) LIS Y TIv)
CAVSHOTHNCSA IS THYASE ) LTS 1ivd
(AVSHOWN S SLIdANCASET)INTISE 11VD

ol
tl

(AVSH)SX%T0000° T=(SLEMIALLAYSNISX* I 1" (SLdNIA) ST

37130da G5I9VIaSIU IN3Dgde OI 3lVig)m—=— p

371404d Q70 30 0139 OInNO 3Vigusd M3 JLIVIUd eI IN] ===w 9
99 0L 09 (9°03°AIBLII*40° S 03 °ALlE1I aU®% 05 A1dl]) 41

ENI SRk 29

CIHS+{T)ISaINISH LTINS IX/ZLS0sb 14T Co 220 idd
(IHa+(T)ISAISOIR(TINTIX/ LLSORBCTI 2T Er"Cn2Vrig IV
(SLdMIN7{S2eAIAINVIVE]IHG

29 01 U9 (9°3u*Aldif) 41

SG'ad (SY[*Y) 3i1dn

T1SUAI“28 IN (991¢9) 3ILjaM
(Z1SQA3°28*dWLIZLSA*dW3LATd*SHIAVE) OLLve 1192

. (SQU0°2Y'HHLIIAVSa“ZAAS2TA) AeVavk 11V¥D
(T=2N)VISHA=(INIVLI3IHL *HHL
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€ST

213

214
66

KPTS=NSAV
DO 213 I=1,KSAV
Y(I)exS(I)
(TR SEYILIRS)
V(1) =Ur1(T)
u2ir)=v2(1)
VIT)swM(T)
W1(T)mu™1(T)
W2(T)=uM2 (1)
T(I)TM(T)
T =THI(D)
T2(IY=Tr2LY)
coNTINUE
----- MAKE CEY2
PEV2aPEY) ¢, 1¢{PEY=PEY])
YPACHaYMOHT 4, 1% (MACH=XMCH])
YMACHRYMACHEXMACH
PTEMDmREY
REVYaLEYD
m——=VMAKE CHEBYSHEY CNEFFICTIENTS
CALL MANXLG
XLAMAaYL AM2
CALL LPrCAL(AsR A8 RR,CCHUUPUWRK,VVSVHRK ,M;NC,IR,IC,
1 AL OPHA2,BETA2,XLAM2,VA2,VR2,CSP, WORK)
PEVeFTEMP
“XMACHesYMTEMP
ceme—MAYE RERTVATIVES
DWCS=(XLAMP=XLAMA) /{XC(NZ)=XC(NZ~1))*10,

COSAL
COSAL
CNSAL
COSAL
COSAL
cosatL
CNSAL
cnsaL
COSAL
CNSAL
cnsat
CNSAL
cnsaL
cnsat
CNSAL
cnsaL
casat
CosSat
CniAL
CNsat
COSAL
cnsatL
COSAL
CNsaL
COSAL
COSAL
cosAL
COSAL

XCAM=~RFALIDOWNS )R IXCINZ)=XCINZ=1))/C{REAL(IVA2))#*2+4(REAL(VB2))#*2)CNSAL

ABN=YGAMSRFAL(VA2)
RBO=XGA“#PFAL (VR2)
ALPHAZ=ALPHA24+AAD
RETA2=AFTA24RRO

C0SAL
cosatL
COSAL
cnsat

#o%ar EYTRAFNLATE ETGENVALUE FNP NEW STATION LOCAL METHOD{ITRIV=1)CNSAL

XLAMZ=XLAMASDUNS* (XCINZI=-XCINZ=-1))+VA2*AAQ+VB24B80O
KPTSekTEMP '

DO 214 I=1,KPTS '

YUI)axM(I)

UtrY=usty)

[DEBSEILIRS§!

u2(I)y=us2(1)

WD) =wS(I)

W1(I)=wsS1(T)

NZ(T)=uWs2(I)

TNH=TS(1)

TI(I)=TSILI)
T2(1)=TS2(1)

CfNTINUE

cosat
CNSAL
cnsat
CNSAL
CNsSaAt
cnsat
cnsat
COSAL
CNSAL
COSAL
€nsat
cosat
cnsat
COsSAL

865
266
867
868
869
e7r0
871
872
873
874
875
€76
g
878
879
890
Ayl
882
6R73
e84
885
ess
887
888
889
890
891
892
893
894
895
895
897
RGY
899
900
Q901
902
903
904
905
906
907
<08
909
910
911
912
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1228

e NSO

67

£8

49

70

71

CALL ™MaxxL6

wemwMANE MPN-DIYENSTONAL FREQUENCY

IF (ITPIV.EQ.4) 6N TO 67
FPEQ=sXMFROIPFREQIUE(NT)I,DSTZ)

CONTINUE

IF CITPIVLNELS.ANDLITPIV.MEL&) GO 0 74
$e4tx PAKFE NEW STATINN WAVE NUMBERS AND ANGLES
NUMPR O

WWVe2,#3,141596DST7/XLENIL)
PHI=ATANEW(KPTS) JU(KPTSY)

IF (ITRIV.NE.S) GN TN 74

IF CITYP,NFLO) 6N TN &8

CALL CRPIT (PSICRIT)

PSI(1)=PSICRIT-PHI

COMT INUE

PSIR=0ST(1)4PH]

IF (IPPT.F0.0) GO TO 69

COSAL
COSAL
COSAL
CosatL
CASAL
cosaL
cosat
Cnsat
cnsat
cnsaL
CNSAL
cosat
COSAL
cnsaty
cnsat
CoSat
COSAL

WRITE (6,116) XLENCI)ICHORDnPSI(l)*57.2°577’PHI‘57.29577;PSIO‘S’.ZCHSAL

19577

COMTINUE

JPACSeQ

*etex ITRIV = 5 Lane

CNETINUE

AlwbtLPHA?

RleRFTAD

ALPHAZ=WHYACNS *PSTID)

RETA2+WWVeSINIPSIN)

¥ekka PEFINF LOCAL METHOD GUESS

TF (NMIMP . NF,LO) XLAHZ'Y[AHZQVAZ‘(ALPHAZ-AI)*VFZ.(BEYIZ‘BI)
IF (JOASS.FELO0) GN TN 71

CatL CL"“AI(At“pAA;Hﬂ)CC!AC:ETGA:UOPKC’NDIH;MG;NGpIR;IC'
1 ALPHA2,RFETAZ,XLAM2,CSP)

COMT INUF

CaLt lnCAl(AyR;AA:BQnCCuUU,UVRK’VV;VURK)H)NC’IRpIC;
1 ALPHAR,RETAR, XLAM2,VA2Z,VR2,CSP,WARK)

IF (IPR7,E0,0) GO TN 72

WOTTE (6,111} NUMR ,PSID#57,29577

WPITE (&412T7) ALPHAZ2 ) BETA2sYLAM2,VA2,VR2

CPMTINUF

st¥4s TESTS

IF (ARS{(FPEO-REALIXLAM2))/FREN)LLELFROTAL) GO TQ 73
IF (tu™a cT,7)y a0 10 72

IF fAI”Aﬂ(XLA"?).LT.0.0aAND.NUHE-GT.3) 60 TN 73
##52% UOLATFE LNCAL WAVF ANGLE
DZI-VVV‘(CFS(°S!D)*PEAL(VRZ)-SIN(PSID)*REAL(VAZ))
PSIN=PSIN-(REALIXLAM2)=FREQ) /DZI

NU"PIHUMROI

Gh TN 70

cnsat
cosat
Ccosat
cosat
cnNsaL
CNsatL
cnsaL
cnsat
€nsat
cnsat
COSAL
cnsat
CosatL
CIS AL
cnsat
CDSAL
CasaL
cnsatL
cNSaL
cosat
cnsat
casat
cosat
cosatL
COSAL
cosat
CNSatL
CNSAL
CNSAL
Cosat

913
914
915
916
917
918
919
920
521
922
923
924
925
926
927
928
926
930
931
932
933
934
915
935
937
938
939
940
94}

942
943
Gkl

945

94b
947
948

949

950
951

952

o513

954

955

956

957

958

959
950

20



66l

76

”

[aNgXal ~N~NO
o ®

a1l

#2234 {NOP RACK FNOR NEXT ITERATION

CONTINUE '

#4844 MAKE NEW WAVE ANGLE WITH RESPECT YO LOCAL FREE STREAM
PST(1)=PSIN=PH]

COMTINUF

IF {ITPIV,NF.H) GO TN 79

JPASS=0

COMTINUE

*#*s+ ITRPIV =« 6 LOOP

Al=pLPHA2

RisPFTA2

ALPHAZ2=LWVYSCNS(PSI(1)+PHT)

RETAD=WWYHSIN(PSTI(1)4PHT) .

*#+4s PEFINE LNCAL METHODD GUESS

TF {YUMBRNFL.0) XLAMZ=XLAM24VA2%(ALPHA2=A1)+VB2*(BETA2=~8])
IF (JPASS.MELD) GN TO 76

CALL GLPRAL(A)Ry AA9BR,CCrACIEIGA, WORKC,NDIMy MG, NGy IR, IC)
1 2LPHA2,RFTA2, YLAM2,CSP)

CNLETINUF

CALL LOTAL(ASR, AR, BR,CC,UU)UNRK, VY, VWRK, My NC, IR, IC,
1 ALPHA?)RETA2, XL AM2,VA2,YR2,(SP,WNPK)

IF {(IPPT7,E0,0) GN TN 77

WRITE (65117) NUMR,wWy

WRTTF (65127) ALPHA2,RETA2,XLAM2,VA2,V82

_CONT INUVE .

#eses TESTS

IF (ARS((FPEQ-REAL(XLAM2))/FREQ).LELFPQTOL) GO TO 78

IF (MUMR,GTL.7) GN TD 78

TIF (AIMAG(XLAM2).LT.0.0.AND.NUMB,GT.4) GO TO 78

*exdw UUPDATE WAVFNUMREP

DLAMSPEAL [YA2)SCOASIPST(1)+PHII4REALIVA2)I*SINIPSI(1)4PHT)
WNV=WWV=(REFAL(XLAM2)=FREOQ) /DLAN

NUPRsH MRS ]

6D 70 75 :

#hkes CPMPUTE NEW PHYSTCAL WAVELENGTH AT CURRENT STATION
XEFN(1)22,%3,14159%DSTZ/WWV

COMT INVE

IF (TTRIV,FO.5.,0R, ITRIV.EO.6) 6N TO 97

#oae JTRIV « 13 GENERATE TWOD POINTS CLOSE TO FREQ CURVE TO START.

sosss NEW STATION OPTIMIZER

=L==FIRST POINT

ICFSS=0

IF (IGLOB,E0.2) JPASS=0

IF (JPASS.MELO) GN TO Ay

[ 1NN GLNBAL A, Ry AA,RR, CCHAC)ETGA) WORKC ) NDIM, MG, NG, IR, ICy
1 ALPHAZ,RETA2,XLAM2,CSP)

JPLSS0

C‘ll lDCAl(Ap“pAApﬂﬁ;CC9UUDUVFK;VV}VVRKp"pNC;IRplC)

cnsat
CNSaL
CnNsatL
CNSAL
COSAL
CNSAL
cnsat
CNSAL
COSAL
CoSAt
CnsaL
COSAL
CnsSatL
cnsat
cnsaL
cnsaL
cosaL
cnsat
cnsa
casaL
cNsatL
CNSAL
cnsat
cnsat
COSAL
cosatL
cnsat
CNSAL
cnsat
COSAL
COSAL
CoSAL
cnsSat
cosaL
CoSAL
CNSatL
cosaL
CnsaL
cnsat
CNSAL
CNsaL
cnsat
cnsat
cnsat
COsSAL
cnsat
Cnsat
CosaAL

961
962
963
964
965
966
967
68
969
970
971
e72
973
974
975
976
977
978
979
QR0
981
qez
G812
984
985
986
987
988
949
990
991

1992

993
994
995
996
997
G98
999
1000
1001
1002
1003
1004
1005
1006
1007
1008

21
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9sT

1 ALPHA2,RETA2, XLAM2sVA2,VB2,CSP,WORK)
IF (ITRIV.FO.4) GO TO 97
IGESS=TRESS+]
IF (IPPT,E0.O0) 6N TO R2
WPITE (6,124) IGESSsXLAM2
82° CONT INUE
c se4ss ITOP SFT TN OME IN NDATA STATEMENT=~IF USER NEEDS MNRE
C skssee ITFFATIONS,DATA STATEMENT CHANGE IS NECESSARY
IF (IGESS.E0.ITNP) GO TO B3
1F (ARSU({FPEQ-PEAL(XLAM2))/FREQ).LE.FROTOL) GO TO 83
RVA=PFALIVA2)Y
PVRaFEAL(VR2)
AVA«ATMAG(VA2)
AVReATIMAG(VR2)
SPL=PVASHa0VARS?
ALPHA2e AL PHAZ4RPVAS(FREQO-REAL (XLAM2)) /SPD
BETA2aRETA2¢RVAC(FPEQ-PEAL(XLAM2))/SPD

60 TN 80
a3 CONY JTNUE
c ~==SFCOND POINT

WAVESALPHA2##24+RETAZ 842
RVE=FTAL(VA2)
RVARPEAL(VR2)
IF (AAS(RVA},GT.ABS(RV8)) GO TO 84
Se.05¢SOPT(WAVE) /RYY
y 6r TN 5
84 S=.05*SNPT(WAVE) /RVA
85 ALPHAL=ALPHA2-S*PYR
REYA1=RFTA24SePYA
Jereseg
YUAML® XL AY2
86 IF (I16GL0®,F0,2) JPASS=D
IF (JPASS.NELG) 6N TO 87
CALL GlOBAl(ApB.AA;HR.CC}AC:EIGA;UORKC,NDIH,HG;NG:IR:IC}
1 BULPHALSRETAL, XL AM1,CSP)
AT CALL LNCALGAIR,ARSBA,CC, UUUNRK, YV, VWRK My NC IR, IC,
1 ALPHAL,PETAL, YLAM1,VAL,VR],CSP,WORK)
JGFSSeJGFSS+]
IF (TPR7,EC,0) 6N TN eg
WPITE (6,125) JGFSS,XLAM]
CONTINUE
¥rasx JTOP SET TO ONE IN DATA STATEMENT.==IF USER NEEDS MORE
#xtusk TTFRATIONSs DATA STATEMENT CHANGE IS NECESSAPY
If (JGESS.E0,4TN°) 60 TO 8@
IF (ABS({FPEO-PEALIXLAML})/FREQ).LE.FROTOL) GO TO 89
PVASPEAL(VAY)
RVA=PEAL[VR])
AVASATMAG(VAL)

(s Zs N 3
»

COSAL
cosay
CNSAL
cosat
cnsatL
CDSAL
CASAL
cnsaL
COSAL
CNsAL
CNSAL
cosat
NS AL
cnsag
COSAL
CnSaL
cnSat
cnsat
cnsat
CNSat
cnsaL
cnsat
COSAL
cosat
cnsat
COSAL
cnsat
cosat
CNS AL
COSAL
COSAL
CNSAL
cosat
cosat
cosaAt
CNSAL
COSAL
cnsat
CNSAL
COS AL
cnsat
€nssL
cosatL
CNSAL
cNsSaL
CNsSaL
Cnsat
CoSaL

1009
1010
1011
1012
1013
1014
1015
1016
1017
1018
1019
1062¢
1021
1022
1023
1024
1025
1026
1027
1028
1029
1030
1031
1032
1033
103¢
1035
1036
1037
1038
1039
1040
10461
1042
1043
1044
1045
1046
1047
1047
1049
1050
1051
1052
1053
1054
1055
1056

22
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2011
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0011
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6¥01
8801
4801
9801
Suo0t
%801
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vsud
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IvS0I
IvsS0d
vs0d
vsSQod
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RA AR
IvS0d
VS0
IvSud
IVSUI
S0l
VS0
Avsud
AR AYYE)
Ivsud
IVSU)

2vigdetvie
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€0 Jl U9

GAS/(3AVA)14052TO =S

26 UL 09 ((8A4)SAV*19°(VAg)>yY) 41
(2dA)1934=gynd

(CVA)}IV54=VAY

Ca#2VLiIu+20e2VrHaIV=IAVA

$6 UL U9 (2°C3°L4IHSI) 41

00T=uwilN (5°03°LdiHS)) 41

(02179) 3ilaM (%°03°L3IdSI) 31
(1219) 31148

T413IHSI=LdInSI

134IHS 1 X3UNI Waldgdg——~=-

G6 UL U9 (0°03°INiUgl) 41

T=1NI0dI (S°0°19°(H/NH)SEY) 43I
I=inlidl

30VaS Vi3d==VHOIV NI NGILI3SIQ dULIIA Ly3f=w—==
(E1d64Erdlve2un2vl

TVSUDAZAVIX CVLIA 2VHI IV TUACTVACTWY IXTVLIIE*IVhAIVS0dad) IVALLIcE 117D

TvS0)
1vS02
LAY
RAAYVE]
LA RYTR]
Ivs0d
RAAY M)
IvsS0d
IvsSo2
WSLI
1vsu)d
Ivs02
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sSud
IvsS0d
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NNILNYD
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GRAN (9219} sl]lan
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T+ymilN=dwIN
INNTLNUGD
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8ST

Q6

97

(2 X2l

100

101

ALPHAZmALPHI cnsat
BEYA?2=RFT3 . CNSAL
XLAMIwY AM2 CNSAL
VAlevA2 cnsaL
VRleyR2 cnNsSat
TF (IGLNB.F0.,2) JPASSsD CNSaL
#se0e REFINE EYGENVALUF GUESS FOR LNCAL METHOD CNSAL
XLAMZ2m YL AM24VA2* (ALPHAZ=-ALPHAL)+VR2# (RETA2-BETAL) COSaAL
TF (JPASS.ME.0) 6N TN 96 CNsAL
catt GLORALUAWR; AA)BRyCCHACIETGAIWORKC, NDIMy MGyNGy IR, IC» CnSAL
1 ALPHA2,BETA2,XLAM2,CSP) COSAL
CAtLL LCPAL(A;FpAA.F“;CfaUUpUVPKpVV:VVPKprNCpIRJ!C} COSAL
1 ALPHAZWRFTA2,XLAM2, VA2, VR2,CSP,WORK) CNSAL
cOnT INUE ’ cns AL
IF (ITPIV.FQ.4) WRITFE (64152) XLEN{1)/CHNRD» PST(1)%57,29577,NZ, PHICNS AL
1#57.29577,ALPHAZ,,FTAZ, XL AM2 cosat
IF (17PIV,+0.4) WRITF (6,132) VA2,VR2 cosatL
IF (TTRIV,FO.6) WOTTE (6,118) XLFM(1)/CHORD, PST(1)%57,29577 cosatL
IF (ITPIVLNE.G) WRITE (6,127) ALPHA2,RETAZ2, XLAM2,VA2,VB2 cosat
IF (ITPIV.FD.4.NR. ITRIV,FO.5.0R, ITRIV.EQ.b) GO TN 99 CNSAL
*s4%¢ ITRIV » 1 TESTS . CoSaAlL
-------- TESTS . cosSaL
IF (MUMR,FO,1)Y GO TO 90 CNSAL
IF (rura ,GT,7) 6N TH 98 cnsat
IF (ARS((FFFO-PEAL(XLAFZ))IFREOI.LE.FPOYQL.AND.ARS(GZ).LT.Z.E-5) GCNSAL
10 TN og €IS AL
ae¥es LNPP TN NEXT ITERATICN cosSaL
6N TN 90 COsAL
COMTINGE . COSAL
IF (NUMR,GT,7) WRITE -(6,137) cOsaL
COr TINUF CNSAL
*raxs TESTS NF VODE STGM, ACCURACY ETC. CNSAL
IF (ATMAG(IXLAM2} LT.0.0)ITRIPe] cnsaL
IF (ITPTP,F0.0) IREGINSO cnsAt
IF (ITPTIP.EQ.Y.AND.TCONJNELD) GO TN 100 COS AL
Gt TR 101 casatL
CrETINNE cosalL
ICPUNTTICNUNT+Y CNSat
TF (TCPUNT.GTo1.AND TCONLEQL1) WRPITE (65,140) COSAL
IF (TCPUNT.GTL1,AND,ICNNLEQ.1) CALL EXIT CNSAL
WPITE (6,141) ICON cnsat
IRECING] COSAL
*heés STARLE PEGINN ENCOUNTERD; ITRIV = 1 LOOPBACK cosat
IF (ITPIV,EQ.1) GN TN 10 casat
COMNTINUE COSAL
*Ebe% STARLE RFGION ENCOUNTERED. ITRIV = 43536 LOOPBACK casaL
IF ((ITR!P.EO.I.AND.!CON.NE.O).AND.(ITRIV.EO.4.09.ITRIV.EO.5.0R.ITCOSAL
1PTIV.,FQ.6)) GOV TN 11 COSAL

)

1105
1106
1107
1108
1109
1110
1111
1112
1113
1114
1115
1116
1117
1118
1119
1120
1121
1122
1123
1124
1125
1126
1127
1128
1129
1130
1131
1132
1133
1134
1135
1136
1137
1138
1139
1140
1141
1142
1143
1144
1145
11486
1147
1148
1149
1150
1151
1152

24
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6ST

102
C

201
301
401

501
103

104

ial

[2XsNale¥Yal

105
106

IF (ITRIV.FO.1) GO TO 102

*s444 SAVE LAST UNSTABLE MODE ANGLE AND WAVELENGTH FOR
sk JTRIV = 43536

PSISAVsPST(1)

XLEMSAV=YLEN(L)

NYLEN=]

NPSTel

. COMTINUF

*3ks% FNP ITRIV = 1, SAVE LAST UNSTABLE WAVENUMBER
WAVSAVaSORT(ALPHAZ2*%24BETA2%%2)

IE (ATMAGIXLAY2) (LT, 0.IWRTITE(E,140)

IF (AIVMAGIYLAM2),LT.0.)CALL EXIT

If (NINTEG,FQ.0) 6N TN 104

—=—~==IMTFGPATE N FACTNP
AFC?-QIVAGIXLAr?lISCPT((REAL(VAZ))**ZO(RFAL(VBZ))"Z)/DSTZ
YhuYP e (ARG 4ARG2) /2,208

WRITE (As115) APG2

IF (ITRYV.FC.4) R‘DFO-VEAL(XLAHZ"UE(NZ)I?-I3.14159/DSYZ
IF (ITRIV,MF,.1) GO TN 103
Y[FN(I)-2.*3.1615°‘DST1/SORT(ALPHAZ*‘ZQSETAZ“Z)
PHT=ATAMIMIKPTS) /UIKPTS))

TF(TITYP NF,C) GO TN 501
TE(ALOHAZ LI T, 0, ANN BFTA2,6T,0.) 60 TN 501
TF(ALPHAZ LT 0us ANDLAFTA2,LT.0.) GN TN 201
JFUALOHA2, 6T 0.4 ANN,RETA2,6T,.0.) GO TN 301
“TFLALOHAZ ,GT o040 ANDLRETA2.LT.0.) GN TN 401
PSI(1)arTAN(RFTA2/ALPHA2 )=PHI+3,14159

GO TO 103

PSTUY)=ATAM(BFTAZZALPHA2)-PHT

GO TR 103

PSI(1)=ATAN(RETA2/ALPHAZ)—PHI+2,#%3,14159

6N T 103
PSY(])-ATAN(BETAZIALPHAZ)-PHI¢3.14159‘(1-!TYP)
WFITF (6,114) XLEN(1)/CHORD, PSI(1)#57,29577, PHI*57,29577,RFREQ
WPITE (Ah,143)

WPTTE (£5142) NZ,XCINZ), XN

WFITF (6+143)

CONTINUE

IF (NZJFO.MSTOPY CALL EXIT

*akke NPRMAL MAIN LOOP TFRMINATOR

GD TN 58

.t##t‘tt‘t“t“t*ttt#.‘*ttt‘##tttttttttitt#‘####““#‘*#tﬁ##*#‘##t

FORMATS

CosaAL
caosat
cnsat
CosaL
cosat
cnsat
Cnsat
€nsSatL
COSaL
CnsaL
CNSAL
COSAL
CNsaAL
cosat
cnsaL
cosatL
CNsaL
cosat
cosatL
COSAL
cosat
cnsat
Cosat
cnsaL
cnsaL
CNSAL
casat
CNSAL
COSAt
COSAL
cnsat
¢nsat
COsSaL
cosat
cosat
cnsaL
CNSAL
cosatL
CosaL
CNSAL
cnsat
COSAL
cnsat

t“tt‘ttttt‘0‘*“““#‘#‘4“‘#0‘t‘#‘#t‘t#“““###tt*#t‘ttt#‘#‘*‘tcnsAL

FCPMAT (5%, BHYXLENC » ,E15.8,5%Xs6HPST = 22X9F104652X, THDEGREES)

FNPMAT (2Y,28HITRIV = 5 OPTION AT STATINN 92X 15, 2X,41HLOOKING FOR

)

cosaL
cosat
cnsaL
COS AL

1153
1154
1155
1156
1157
1158
1159
1160
1161
1162
1143
1164
1165
115%6
1147
1169
1169
1170
1171
1172
1173
1174
1175
1176
1177
1178
1179
1180
1181
1182
1183
1184
1185
1186
1187
1188
1189
1190
1191
1192
11463
1194
1195
1196
1197
1193
1199
1200

25
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09T

107

10¢

109

11¢

115
116

117
119
120
121

122
123

124

- 125

126
127

12R

129

130

131

132,

1 UNSTABLE MDDE FOP YLENC = ,2X,E15.8/2X,6HPST = 92XsF10.6,2X,16C0OSAL
2HDECFEES)»s» PHI® ,2%,F10.6) COSAL

FOPMAT (/1X,6HITPIV=,2%, 15,2%,10HAT STATION, I5,2X,35HLOOKING FOR UCOSAL
INSTABL ™NOF AT ©ST = ,F10.652Xs104 DEGREES 712X 9HXLENC = ,E15.8CNSAL

2) COSAL
FROMAT (2%,64ITRIVe,2X,15,2X,59HND INSTARILITY FOR INPUT WAVECOSAL
ILEMGTH OANGE AT STATION ,15) CNsat
FOOMAT (1¥,12HITECATINN # ,2%X,15,2X,15HINITTAL XLENC= ,2X,E15.8,2XCOSAL
1,6HPST o ,F10,.6) cnsat
FAPMAT (10Y,6HITRIVes2X, I1552Xs 4TH===NO GOND UNSTABLE MCDE AT A CNSAL
1 FPFOUEMCY = 1F15.8,3¥,8H (.0,5,/10X510HAT STATIONS2X51552X,18H4GCNSAL
20 TN NEYT STATINN) cnsat
FORMAT (10X,25HITPIV = 5, ITERATINN # = »I13,10%X, 7HPSID = ,5X,F10.6CNSAL
1) : cnsal

FOPMAT (10Y,67HITRIV = 5 QnPTIAN FAILED TN FIND GNOD UNSTABLE MODECNSAL
1 OF FRFOUENCY & ,F15.8,3X58H CoPoSe/10X,10MHAT STATION,2X»15,2Xs18CNSAL
2HGO TO NFXT STATINN) cnsat

FOPMAT (7/7/19%,108HINITIAL STATION NPTIMIZER CAME UP WITH A RAD cnsat
1 ¥ODE.  WILL TRPY AGAIN AT NEXT STATION, PASSIBLILITY IS THAT/10X,C0SAL
2O4HINSTARILITY CORRESPONDING TO XLENC IS TON FAR FROM THE REAL MCOSAL

3AXT MM, DPTIMIZEP CANNDOT DIGEST/10Xs1BHTRY CHANGING XLENC//7) cnsat
FROMAT (10X 24YLENC = ,F15,R,5Y,5HPSTx sF10.E5 5%, SHPHI= ,5X,F10,5,CNSAL
I5Y, FHRFPEC & ,2Y,F15.R,2%,2HHT) cnsat
FOPMAT (20Y,7HARG =  ,LF15,8) cosat
FOEMAT (10X, 13HWAVFLENGTH = ,E1%5,8,5%X56HPST = sFl0ebs5Xs6HPHI « ,FCNSAL
110, 655X THOSTID » ,£10,6) CosaAL

FOPMAT (2X,23H ITRIV = & TTERATION ¢ ,15,10H WHY = 52X,E15.8) CNSaL
FROMAT (2X312HNEW XLENC = 22X9E15.892X,6HPST = »2XsF10.692X554 DEGCOSAL

1l.) cnsat
FOPMAT (1X,25HFYCEEN 3 INDEX 1 SHIFTS) COSAL
FOOMAT (/1X522H====INNEX 1 SHIFT=m==} CNs AL
FOEMAT (/1X,30HINITIAL STATION QPTIMTZFR LONP/) CnsaL
FOOMAT (/1¥,46HEND NF INITTAL STATINN OPTIMIZER AT STATION +3X,15,C0SAL

13X, 7HY/C & ,F10.653%,17HFIMAL RESULTS APE) CasaL

FPPMAT {1X,26HFTIRST PT ESTIMATAR, IGESQ'-T5:10X,6HOHEGA';2520-13) CNSAL
FRPMAT (1X,27HSECPNN PY ESTIMATOR, JEESS=,15,10Xy 6HNMEGA=,2F20,13)CNSAL
FOPMAT (1X,26HMATN OPTIMIZ2EP LNOP, NUMRu, 15) cosat
FOFMAY (/3‘.6HALP”A-93X,F12.893X35HBFTA'I3XQFlZonlOleHnNFGA'nﬁlpcnSAL
12E20413//5%X523HGRAUP VELNCITY COMPUTEN/YOX»4&HVA *»2E20.1395X,4HVE CNSAL

295 2F20.13) cNSat
FOPMAT (710X, 4THSIMPLE FIGENVALUE COMPUTATION AT STATION NUMBFR, 3XCNSAL
1,73,%X,8H ¥/C = s3XsF1045r5%,15,3X, 1AHNANE PRINTS USEDs /» cnsatL
2 1Y,%0FY = #,F10.4s5%, *MACH Nfl, = #%,Fh,3) CnsSaL
FOPMAT (1H1) COSAL
FOPMAT (Iﬁ3X;bHALPHA-;3X0F12.8’3X’5HﬁETA-:3¥,FlZ08110X37H0HEGA =, 5C0SAL
1Xe2F20,13) ) CNSAL
FORMAT (//55%,23HGPNUP VELDCTITY CNOMPUTED/) CNSAL
FOPMAT (1CY)5HVA #,2F20.13,5X,5HVE = +2E20413) COSAL

1201
1202
1203
1204
1205
1206
1207
1208
1209
1210
1211
1212
1213
1214
1215
1216
1217
1218
1219
1220
1221
1222
1223
1224
1225
1226
1227
1228
1229
1230
1231
1232
1233
1234
1235
1236
1237
1238
1239
1240
1241
1242
1243
1244
1245
1246
1247
1248
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191

133
135

136

137

13e

1309
140

141}
142
143
144

145
146

147

“1en

140

151
152

15¢

FOPMAT (204A4) COSAL

FOPMAT (/7/710X,67HINITIAL STATION OPTIMIZER ENDED WITH A STABLE MODCOSAL
1E. RUN WILL ARQRT,) CDSAL
FNFYAT (/1X,32HIAEGIN =1 FATLED TO FIND ACCHRATE UNSTARLE COSAL
1 MODE CF WAVE NUMRER WAVEs ,F10.4s2XsRH X/C » ,F10.6,10HAT STCNSAL
2ATINN, 15, /71Xy 26HPROCEEDING TO NEXT STATIONZ) CNSAL
FORMAT (/1X,R6H NOTIMIZER EXCEEDED REASONABLE NUMBECPSAL
1P. PF TTEPATINNS FNR CNNVFRGENCE===/,1%,A5HCHECK PESULTS,ESPECIALLCOSAL
2y FEAL PAPTS 0OF DMEGA AND GROUP VELNCITY/) COSAL
FOFMAY (/1X,54HNC HAS REACHED MAXIMUM ALLNWARLE NUMBER NF POLYNDMICNS AL
1ALS /) ' cosat
FOPMAT (71X, 40HNUMAFO NF POLYNOMIALS IS REING INCREASED) cnsat
FOFMAT (/1Xs5S2H3SS$=STARLE REGINN ENCPUNTERED-PPOGRAM TERMINATES~SSCNSAL
1%} cnsat
FOPMAT (/1¥,32H¢%8 STARLE REGION ENCOUNTERED-~ICON = 2I5,2X536HVASCDSAL
1 SFLFCTFD~—==pPRNGRAM CONTINUESSSS) cesat
FOPPAT (1X519KN FACTOP AT STATION,ISs3X,6HX/C » sF10e753%, 6HIS N =CNSAL
1,F7.3) - CNSAL
FCPPAT (1Yp564$S$$$$‘$$S$i!$1$1$$355$$$Si$$(SiSS“$$$$S$$!$S!%1$$$CUSAL
13¢) cnsat
FPPMAT (31X, 334 N FACTOR AT INITIAL STATION NO. ,2X,15,2X,6HIS N= sCNSAL
17,3y - cnsat
FAPMAT (2Y, 3HDRe, E15.753 X, 3HDS=sE15.7) cnsat
FOPMAT {1X,10HSTATION ND,IS,3X,1CHNEW RADTUS,E15.7,3Xs THNEW REY»ELCNSAL
15:7,3Y, RHNFU DNSTZ,E15.7) cosat
TECEMAT (1X,30HSTATION NO,15,3X,15HPREVINUS RADTUS»ELS5.793%X, 12HORIGCOSAL
1INAL PFYSF15.7s3%s 13HNPTIGINAL NSTZ,E15.75/s1Xs COSAL
2 *LOCAL MACH NN, = #,F6,3) cpsat
FOFMAT (/7)) cnsat
FEORMAT (/7/5%,6THFNR ITRIV=4 NPTION, NN UNSTABLE MODE AT STATINN,1CNSAL
1Xs T3 1Xg AHYLENCH s 1Y 9 E15485 1X,4HPS I, 1X,FB.3,1X, THDEGOEES// /) cnsaL
FORMAT (///5Xs47HFNR TYRIVe5 NOTION, NN UNSTABLE MNDE AT STATIGN,1CNSAL
lY:I3a1Yn6H)lENC'11XnElS.&plkaHPSI-;IX’FB.3»1X;7HDEGQEFS///) cosat
FOPMAT (11X,19HINITYIAL STATION NDes3XsT553X5 4HX/Coy 2Xs F10065 3%, TTHCNS AL
IRESULTS ARF/) cnsaL

FOPMAT (71¥,45HITRIV © 4 OPYION: FOLLNWING FIXED ANGLE WAVE »2X, AHCOSAL
IYLENC ® 42Y,F15.8,2%Xy /1X56HPST & ,F10.6,1%X+19HDEGREES s AT STATYION,COSAL
215/71¥, 6HPHT & 3 2X»F10,651X,8HALPHA = 2F10e652Xs THRETA = ,F10.6/1%,0NSAL

AGHNMEGA = ,2E20.13/) cnsSat
FOPMAT(2X,#CHNRD = #,F6,3,% FT#) CNSAL
END COSAL
SURPLUTINE CHECK (TITLE) CNSaL
DIMEHSTINN TITLE(S) C0SaL
WRITF (6,1) cnsat
WRITE (652) CNSatL
WPITF (#,3) TITLE CNSAL
WRITF (6,4) ) cosat
C%Ll FYIT (109 TR

1249
1250
1251
1252
1253
1254
1255
1256
1257
1258
1259
1260
1261
1262
1263
1264
1265
1266
1267
1268
1269
1279
1271
1272
1273
1274
1275
1276
1277
1278
1279
1280
1281
1282

1283

1284
1235
1286
1287
1288
12%9
1290
1291
1292
1293
1294
1295
1296
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91

PN O

~N =

sl

RFTUPN cOsaL
cnsat

FAPMAT (1419 coSat
FORMAY (201010170000201002701012171) COSAL
FORMAT (20X,5A10% cnsat
FOPMAT (/7/720%,10HRYN ARNRYS /20X, T2HSEE INSTRUCTINNS AT BEGINNING COSAL
1CF SOUPCE LISTING FOP CORRECT INPUT VALUES) CoSAL
END CNSaAL
SUPOPOUTTINE CRTY (PSICRIT) cnsat
cnrMen /MELNY KPTS»X{102),U0(102),01(102),02(102),W0(102), cnsat
1 wi(102),w2(102) COSAL
Bl=1.F6 cnsat
NMPLaKPTS—¢ €nsaL
DO 1 Js2,MMP4 cosatL
IF (10(J).6GT,.999) G0 TN 2 cnsSAL
AY=UG I /W0LY) CNSaAlL
A2=0203) /w208 cesat
R2eal=a2 CnSAt
IF ((RZ.GE.O..AND.al.LE.o.).09.(RZ.LE.O..AND.BI.GE.O.)) JSAVE=Y cnSAL
Rl=r2 CNSAL
COt TINUE cosaL
CORTINUE cosat
PSYFFIT-—ATAN(UO(JSAVE)IUO(JSAVE))03.1615977 cnsaL
RETUPN . cnsatL
END cDSAL
SUPPLUTINE WING (NZT) CNSAL
RFAL mus cnsat
COMMDY JWINGY, XCUB60),THETA(S0) cnsatL
COMMON JEDGE/Z TE,MUE,UE(60) COSAL
DD 4 T=1,N2T cnsSat
PEAD(TIXCUTY, THETALTI,UEC(]) CrsSat
COMTINLE cnsat
PETURN COSAL
Exp cnsat
FUMCTION XMFROQ (RFREO,UESDSTZ) CNSaAtL
YMFPC22,%3,14159*RFREO®DSTZ/UE COSAtL
WRITE (6,1) XMFRO cnsaL
FETUPN cnsSat
CnSaL

FOFMAT (771X, S1HNON=DTIMENS TONAL FREOUENCY AT THIS STATION IS FREQ=COSAL
1 ,F20.13) CNS AL
ENE CNSAL
SURPMUTINE MAKARK (VA,VBsR1, THET,R2,0R,DS) CNSAL
COMPLFX Vva,vAa cNsSaL
PSTwATAM(PFALIVR)/REAL(VA)) COSAL
PHT23,1415926535R897/2,~PST CoSat
GAM®3,1415926535897~THET=PH] COSAL
P2=PY*SIN(PHI)/SIN(GAM) coSat

1297
1298
1299
1300
1301
1302
1303
1204
1305
1306
1307
1308
1309
1310
1211
1312

~1313

1314
1315
1316
1317
1318
1319
1320
1321
1322
1323
1324
1325
1326
1327
132¢
1329
1330
1331
1332
1333
1334
1335
1336
1337
1338
1339
1340
1341
1342
1343
1344
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PoT

RETUPN cnsaL
10 WPITE(6,11) : cosat
11 FOPMAT(///,9Xs#N0 UNSTABLE MODE FOUND IN GLOBAL CALCULATION. THE LCOSAL
1EATT STABLE MNDE WILL BE#,/,9X,#USED IN SUBSEQUENT LOCAL ETGENVALUCDSAL

ZE SEARCH, THIS 1S 2,79 cnsaL
Nb=HE Ne§ cnsat
155 CNSAL
YXLAMSEIG(I5) cnsaL
PEAC®Y o /(CFALIETG{NNN=5))) CNSAL
B 15 Ish,Ng COSAL
PRESPEAL(ETGIT) I *OFAC cnsat
IF(PPO,GT,.8)00 TN 1% cnsat
!F(rPQ.LT.o..Aun.AaS(DRw).GT..ool)Go TO 15 £nsat

cNsaL

TFOATMACCXLAM) S LT ATMAG(ETGET))IXLAMSETGCT) cosaL

1% COMTINUF (4117 11

WOTTF (A, 6)XLAM cnsat

PETIRY cnsaL

END cnsaL

. SUPPPUTINE FLOWINWANT,NZ) cnsat
REAL “ACH,MUE . cnsatL

DIMENSTNN 1(102r:n(loe).u1(102).u2(102).v(102),v1(102).w2(102). CNSaL

1 T1C2),T141023,T2(102) casat
CIPERSTINM LE(]) COSAL
COMEON JMELO/ RPTS,XsU, U502, WsWlsW25TsT1, T2 cnsaL
COMNMPEN JEDCE/ TERMUESUF cnsay
covrny seeroy YMACHoGAMASPEY  PRANNTLSSTNKES, DSTZ CnSAL
CAMMPY syMpy wpcn CNs AL
CONEON GG Ge XLy XY cos4L
ChEYAN /PPINTS/ PR} €OS AL

10 CCLTIMUE cnsat
PEANIT) NZ,NNO,DSTZ,PFY cosaL
PEAD(TY OF,PE, TE,PHNE,,MUE,TW, PHOW CNsat
PEADLTY (Y (), dnl,Nnp) cosat
FEADUT) (U (J),J=1,NNDY COSAL
FEADIT) (UILIY,dml,NNPY cNsat
READIZY (U2(J)5J=14NNP) COS AL
PEARLT) (W (J)ydmi,NNP) : cnsat

REAN(?) (W1(J),Jal,NNP) €osaL
PEADLT) (W2(J),3m1,NNP) COSaL
PEAR(T) (T (J),J=1,NNP) cnsat
PEAR(7) (T1(J),Jd=1,NND) CnsaL
PEADITY (T2{J)sdel,NNP) CNSaL
IF(NZ LT MWANT) GO TN 10 €nsag
KPTS=NNP#] cnsat
U(KPTS)e], . COSAL
Ul(¥PTS)=0, CNSAL
U2(KPTS) =0, COSAL

1393
1394
1395
1396
1397
1398
1399
1400
1401
1402
1403
1400
1405
1406
1407
1408
1409
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1411
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1422
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1436
1437
1433
1439
1440
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99T

55

344

56

34)

200 .

1 ALPHASRETA,XLAMSNPASS,DENDM)

catt G°PVFL(A:R’UU’UHPK;VV’VHRK-H.NC’VA!VB)‘l’Hl)BETA,Xl‘H;
1 DENOM)

IF(IPASS.NEL1)6N TO 344
TFCINTRPNLLEQ.1)GD TO 790

YLAMYaXL AM

VAlevA

VPlayp

Hl=1 o /FLOAT(NC~1)%#2

NCYsNC

D 55 T=1,M(C1

WP K (T)eCSP(T)

NC=NC+IPR?

PIrNaPT/(NC=-1)

NMapf =]

G TN 677

IFCTIPASS cEQ.31G60 TH 341

XLAMDa Y] A

VAP eVA

VR2 =vR

H2=) . /FLOAT(NC~1)%%2

NC1aNC

DO 5S¢ Is1,NC

WOPK(T)=CSPIT)

’lc-\)c&’bez

PIVePI/{NC=1)

M¥anN(=]

GO TP 677

Cor TINNE

H3al /FLOAT(NC=1)2%2

YLAM3w XL AM

H231 e (H2=H2) /H]

H312s(H3=H1) /M2

H123e(H1=H2)/H3

HNEMOMa], /(H2314H3124H123) )
XLAVa(H23]wXLAML4HIL 24 XL AM24H123¢ XL AM3 ) *HDENDN
VAz(H2314VA14H312#VA2+H123#VA) *HDENDN
VB= (H231%VR14H312%VA24H123*VYB)*HDENNM
NCPsMC

NCxNTEMO

ronT INYE

JPASC=]

IF(IPP3,E0.0)GN TN 200

C WRITE(E,557)ALPHA,BETA

IF(INTPPNLLEN.L)IGD TN 200
WPITEL6,222)XL AN
WRTTE(6,256)VA,VB
COMTINUE

cnsaL
cnsat
COSAL
cnsaL
CnsaL
CnosaAt
CNsat
cnsat
cnsat
caosaL
COsaAL
cnsSat
cnsat
cnsaL
CNSAL
cnsat
cnsat
cnsat
CnSaAL
cosaL
cnsat
cnsatL
cnsaL
cnsat
cnsatL
CnsaL
CNSat
cosaL
CNSat
COSAL
COSAL
cnsagL
cnsaL
cnsatL
cosaL
chsat
CosatL
COSAL
cnsat
COSAL
cnsatL
cnsat
CNSat
CNsSaL
CosatL
€nsaL
CnsaL
cosat

1489
1490
149)
1492
1493
1494
1495
1496
1497
16498
1499
1500
1501
1502
1563
1504
1505
1506
1507
1508
1509
1510
1511
1512
1513
1516
1515
1516
1517
1518
1519
1520
1521
1522
1523
1524
1525
1526
1527
1528
1529
1530
1531
1532
1533
1534
1535
1536
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L9T

156

120
160

17¢

256
222

557

IF(IPR&L.EQ.,OIRETURN

IF(M.NE.SIWRPITE(65,120) '
IF{F.NELSIPETURN

ALBT=ALPHA*ALPHA+ETASRFTA

NO 120 I=1,NCP

UWPK (1,1 ) e {ALDHAYYLI( 1, TY=RETASUUIM,T) ) /ALRT
UNFPKI2, 1) s (RETASUU{L, T )¢ ALPHA®UUIM,T) ) /ALBT
V1, 1)=UWPK(1,1)

T, TIsUWPK(2,1)
TUMPK {1,110,

MUCmManCp

00 140 1=1,¥NC

IF{CARSIUUCTI)) LT.CARSTUWRK(L1,13))G6D TO 140
UWPK (1, 1)=U(T)

CrMT IME

UbFK(1,1)2),/049K(1,1)

DN 150 Tael,MNC

ULCTY st (T)*UWRK (1,1)

NCF1sNCP-]

DO 155 1w2,NCM]

UNPK (1,T)=CaS5*(U(3, 1)4U0(3,1-2))

UWFK {1,NCP)alINRK (1 ,NCMY)
PERCPaU(3,1)~ULH(3,2)

122

[3-1

YY1sC,54(CSP{1YeCSP(I2))

YYZ2C 5% (CSP(12)4CSP(I3Y))

DEMNMS 0, 5S¢NENOM/(YYI=YY2)

Y¥Y2a(SP(1)-YYY

UNEK (1,1)=1i1(3, 1) 4NENNMSIYY2

BC 156 I=1,NCP

VO3, T)=UUPK (Y, 1)

WOITF(£,160)
WRPITE(E,170)(3,CSPLS),UU(153)5UU(2,5,d),0U(3,3),U0U(45J),VU(5,J),
1 J=1,NCP)

FOCFMATU///7s5%y*%% M SHNULD RE 5 FOR EIGENFUNCTION CALCULATION ss+

1)

COSAL
COSAL
cosat
CNSAL
CNS AL
C0SAL
cnsaL
cosat
cosaL
CNSAL
CNSAL
casat
cNSaL
cnsaL
CNSAL
cnsat
COSAL
CNSAt
COSAL
COSAL
cnsat
CNSaL
COSAL
cosaL
cosaL
COSAL
CosSaL
cnsat
CNSAL
CnsS AL
cosat
CNSAL
cnsat
€nsaL
cosatL
CoSAL
COSAL

FCPMAT(///55Xs *SSETGENFUNCTION PRINTED. THE ORDER OF PRINT IS t#, COSAL
177290068, Y03)5 0I5 V() PLI)»TEI) AND W(J) o NOTE THAT UsV,P,T ANDCDSAL

2%5/ 59X, *W ARE CNUPLEX,$4%%,//)
FOEMATI1X,15,11611,4)
FOOMAT(LY,*VA =%,2G14,T795X,%VB =%,2G14,.7)
FOPMATLIX,» *EXTRAPNLATED VALUE=*,2G20,13)
FORPMAT(1IXo*ALPHA® #,G13,5,5X,*RETA= #,613,5)
RETUPN
END
SUBRPNUTTVE FLNWMAP(NC,CSP)
'ﬁ‘L MUE

J

CNSAL
cnsat
cosat
cnsSat
cnsaL
COSAL
COSAL
COSAL
COSAL

1537
1538
1539
1540
1541
1542
1543
1544
1545
1546
1547
1548
1549
1550
1551
1552
1553
1554
1555
1556
1£57
1558
1559
1560
1561
1562
1563
1564
1565
1566
1567

1568

1569
1570
157
1572
1573
1574
1575
1576
1577
1578
1579
1580
1581
1582
1583
1584
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89T

DIYENSINN DUNML1(101)5DUM2(1011,0UM3(101),0UM4(101),DUM5¢101),

1 Dl'-“b(lol)nbu"7(101)’DU"G(IOI)’00"9(101)pDU"lO(lOl’)DU"ll(lol))
2 dum12(101)

COMFAN 7DUMY Y DUM1,DUM2, DUM3, DUM4, DUMS, DUME, DUMT, DUMB , DUMG, DUN1 0,
1DUMYIL, PIIMY2

DIMFNSION X{1023,U(1023,U141021,U2(102),M(102),W1(102),W2(102),
1 TC102),T1(102)0T72(102)

DIMFNSTION YX{1},CSP(1)

COVMMON JMFLD/ KPTS,; X oUstlpU2sWeWlsW2,T5T1,T2

COMMNN JENCES TEoMUE

COMMPEN J6G/ GoXloXY

carmrn PRPINTS/ IPR1,IPR2,TIPP3,IPR4, IPRS

NPu (=]

LT

on 2 T=1,NC

XX(T)ela~FLOAT(Y=1)/FLNATINM)

CSP(T)ext2#xX(I)/{G=XX(]))

IFUCSO2(T)ILCTXI(KPTS)IGO TO 2

KO=K e}

DUMICIKN)=CSP{T}

ComTINUE

DO 3 Te2,NC

TIF(CSPUID LT X(KPTS)IGO TO &

CONTINUE
NI«
NMeRNC=NT+1

CALL ASLINT(0,3,XpUsKPTS,0UMI0,DUMI,NN §
CALL BSLINTUO, 35X, ULsKPTS, DUMI0,DUM2, NN }
CALL RSLIMT(0,30XsU2,KPTS,DUMI0,DUMI,NN }
CALL ASLINT(0e3,X,W,KPTSoNUMLO,DUMG, NN }
CALL CLINT(0s3sXp)W1,KPTS, DUMI0SDINS, N )
CALL ARSLINT(0235XpW2,KPTS,DUMLO, DUME,NN )
CALL RSLIMT{O053sXsT,KPTS,0UM10,DUNT,NN)
CALL ASLINT(Cs3,XpTI,KPTS,NUMLIO,NUMB,NN)
CALL ASLINT(053,XsT2,KPTS,)DUNMIO,DUMI,NN)
PC S Tel,Nn

¥1aNC=Ts1

K2ebr=T4]

DUMLIK] b =DUML(X2)

PUMZ (K1) aPiF2 (K2)

DUM(KT ) ePUIMI{KD)

DUML (K1) aDUM& (K 2)

PUFE(KT)=NUIMS (K2 )

DUME (K1) =DUIMA (K 2)

DUMTIKI)=PUMT (K2 )

DUMB (K1) =CUMB(K2)

DUPGIKT) =CUMI(K2)

NIV=MI-]

COSAL
COSAL
cnsaL
COSAL
COSAL
CNSAL
cnsat
CNSaL
cNSatL
CNSAtL
CNSatL
cosat
cnsat
cCNSaL
CnSaAt
CnSAL
CNSAt
CNsaAaL
CNSaL
CoSAL
CNSAL
CNSaAt
COSAL
CNSAL
€nsat
COSAL
cosaAt
CNSAL
cnsal
coSaL
cnsaL
CNSAL
cnsaL
CNSaAL
cOSaL
cnsat
cnsaL
CNSat
£osat
CNSAL
COSAL
CNSAL
COSAL
COSAL
COSAL
CNSAL
COSAL
COSAL

1585
1596
1587
1588
1589
1590
1591
1592
1593
1594
1595
1594
1597
1598
1599
1600
1601
1602
1603
1604
1605
1606
1607
1608
1609
1610
1611
1A12
1613
1614
1615
1616
1617
1618
1619
1620
1621
1622
1623
1¢24
1625
1626
1627
1628
1629
1630
1631
1632

34
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691

DR & Tsl,NIM
DUMI(T)aDUMT(T)m],
DUM2CT)=0UPI(T)=DUMS{I)eDUMG(T)I=DUMB(]I)=DUMI(T) =0,
6 DUMG (T )=DUMA(])
DO" 11 J=s1,NC )
DUMLIT(J)22,2TE~BH(DUMT(II*TE) #2405+ (0. 5*DUMT(JI*TE+29T7.9)/
1 (DUFT(IIRTE+198,6)%%2/MUE
DUM12(J)=(1.T025E=8/(PUNT(J)ISTEI**0,5-2,.#DUMI1(JI*MUE)/
1 (PUMZ(JII*TE+1GR,6) /MUF
PUMNIC ()2, 27E-B#{NUMTIJI*TEI *+]1,5/7(DUMT(JII*TE+198,6) /MUE
CUr1I(JI=PUMILI(J)*TE
DUMI2(JY=PUMI2(JISTE*TE
11 CONTINUF
IF(IPP5,EOL,OIRETURN
WRITF(6,15)
WRITF(6s51¢)

WOTTECH,17)(I,CSPLIYsDUMIIS),DUM2(JI),DUMICI) ,DUMSLS) »DUNS(J),
1 DUMed)s PUMTII)»DUMB(I),DUMG (S, Jm1,NC)

CNSat
CNSAL
cosat
CnSAL
COSAL
CNSaL
CNSAL
COSAL
CNSAL
cosat
CNSAL
cnsaL
COSAL
cnsat
cnsaL
cnsat
cnsal
COsSAtL
cosalL

15 FCOMATU///,5%, #EAN FLOW PROFILES TMTERPOLATED TN THE COMPUTATINNCASAL

1AL CPID AFF t%,77)
16 FRRMAT(GX o9 4, 0Y s #Y#, 11X, ¥10%,11X,4001%,10X,3U2%,10¥,*W¥,11X,%Wl%,
1 10V ao w29, 30X o #TH, 11X, %T1%,10X,%T72%,/)
17 FORMAT(1X,15,10612.5)
PETURYM
Enp
SUPCPNNTINE IMTEOP(IX,NX,YyNY,UsUSs M)
COPPLEY  HIM,1)sUS(M,1)
DIFMFNSTION yOOK (1)
NIMEMSINN ¥Y(1),Y(1)
COMMNN /DUMWRK/ TO(101),TAC101),ZR(101),2A€201)
NY¥laNx=1
DO 2¢ T=2,NXY4]
2¢ USt1,1)=0.5%(U(3,1)40U(3,1~1))
US(1sNX)=ts{3,NX)
US(251)al1(3,1)=U(3,2)
1222
1323
YY1e(X{1)4X(I2))*0,5
YY2=(X(T12)4Xx(13))*%0,5
US(2,1)=0.5%US(2,1)/7(YY1~YY2)
YYZex{1)-Yv] '
US{1,1)=11(3,1)4US(2,2)8YY2
N 25 I=1,MY
25 U3, 1elsil,I)
Pl I=1,m
0C 1 J=1,nmX
) B Ua(X.J)-U(I:J)

COS AL
COSAL
Cosat
CnsAt
cosat
cosaL
CNSAL
cnsaL
Cnsat
COSAL
cnsat
CNsatL
CNSat
consatL
CNSAL
CNSaL
COSAL
COSAL
CNSAL
CnsaL
COSAL
COSAL
cosaL
Cnsat
€osaL
cosat
cnsat
COSAL

1633
1634
1635
1636
1637
1638
1639
1¢40
1641
1642
1643
1644
1645
1646
1647
1648
1649
1650
1651
1652
1¢53
1654
1655
1656
1657
1e58
1659
1660
l1e61
1662
1663
1664
1665
1666
1667
1668
1669
1670
1671
1672
1673
1674
1675
1676
1677
1¢78
1679
1680
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LT

5¢0

02

601

602

20¢

37

440
221

TUMH, 1) o 1WRK (M 1), V(M) 5 VWRK( My 1)
COMPLEYX LAMPDA;GoMHsNMEGA»FAC, FACT
COMMON /PRINTSZ IPR1,IPR2,IPR3
EPSLONe,01
(NNl .E~08

N¥ahPle]
MPeMa®2
ITJebsym
ICrUNTY =D
TCOUNTICOUMTS)
CALL GSET{ALsRL,OMEGAS MNP, A50,0)

CALL GSFTIALSRLIOMFGA,MH)NP1,B»1,0)

CALL RPUNDPY(IP,TCoM)

CALL ARCSET(A;R,™MoNP1,AAs88,CC,0)

CALL BLKLU(ARS BB, CCoNMyM, M2, TR, TC,G)

L=C
Lat+]

CALL CSETCALSRL»OMNEGAI MNP, B,1,1)

CALL FDFVALAU, UVPK V) VWRKy Mo NP .09 00 A0B)
TFLGFLLLLYGN TN 501
TF(LJLFL2)C0 TP 601
TFCARS(REAL (FAC)IoLToCANLAND L ARS(AIMAGEFACY ) «LT.CON)GO T0 501
FRYI=OF ALLFAC)

FRT=FEAL(FACT)

FIl=AIMAG(FAC)

FIT«ATRAGAFACT)

FACT=FaAC
IFCARSA(FR Y /FPTw1,3. 6T FPSLONIGH TO 601
TFOARSAFII/FIT=14) JLELEPSLONIGN TO 501
CONTINNUE
TECTICPUNTAF 041 NP L. EQ.1)GE TO 602
TFOARSAFEAL (FAC) )0l ToaCNNLANDLARS(AIMAGIFAC))uLT.CONIGD TO 501
CONTINIGE
CALL BLISOLV(AABB, CCo MM MyM2, TR, 16, UWRK)
CALL BLKTPN(44,AR, COoNMys MyaM2, IR, TC, VWRKY)
FAC=0,

DO 7200 Te1,111
TRACAPSIUWPKATINJLTLCARS(FACIIGO TN 200
FAC=UWPH (]

COMT INUE
FAC=]1,/FaC
TF(LEQLIIFACTaFAL
IF(IPR3NFLLIIGO TO 221
WRITE(6,37)ICOUNT,y:Ls NM
FOPMATL1Xs* NDASS 29,13,5X,% L a#,13,5X,%N =4,13)
WeTTE(6s449)FAC
FORMATA1Xy#FAC=%,2E20,13)

CONTINUE

COSAL
cosaL
cnsat
COSAL
CosaL
cnsat
cns AL
CnsSaL
cosat
cnsaL
cosat
cosalL
COSAL
cnsat
COSAL
cnsaL
cnsatL
cnseL
COSAL
CnSat
CNSAtL
cnsat
cosat
cosat
cosat
CosSAL
cnsat
cnsat
£osat
casatL
cnsaL
cnsat
CAsAL
nsat
cnNSat
COSAL
CNSAL

cosat

CNsaL
COSaAL
cnsaL
cnsaL
cosat
cosaL
Cnsat
cnsat
cosat
cosat

1777
1778
1779
1700
1781
1782
1703
1784
178%
1786
1787
1788
1789
1790
1791
1792
1793
1794
1795
1796
1797
1798
1799
1800
1801
1602
1803
1804
1605
1806
1207
160rR
1809
1810
1811
1812
1813
1814
1815

, 1816

1817
l1e18
1¢19
1820
1821
1822
1823
1824

38
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6%81
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%81
(4224
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- 5 J1 w9
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VLT

1
101

1c0
108

26
23

10

14
11

22
21

30

CONTINUE cosat
G0 TN 105 cosaL
0P 100 I=1,M COSAL
00 100 Kel,NM coSAL
UWPKITsK) 0, COSAL
IF(ISW.FO,0IVWRK(T,K )0, cosat
CONT INUE COSAL
COMTINUF cosatL
0O 21 Kml,NM cnsat
DN 22 T21,M cosat

CTFETLEQ.3)E0 TO 10 COSAL
IFIX.FQ.1)G0 TN 22 cosaAL
PR 23 Jel,y M cnsat
TF(Y.F0.3)60 TP 26 COoSAL
UWPW LT, ) alWRK(T,K)+R(T,J,K)%U(J,K) cosat
IF(IFU.E0.0)VVPK(Y:K)-VHPK(IpK)OB(JnltK)*V(J;K) cnsaL
G TN 23 CNSaAL

UU°V(Tnk)'UU°K(IoK)00.5‘5(I’J1K)*(U(JpK)*U(J:K—I)) cCOSAL
IF(YSV.EC.C)VHPK(IpK)-VUPK(I;K)*O-5‘8(JtI;K)‘(V(J;K)*V(J’K-l)) cnsat
CONTIMUE cnsSaL

6N Tn 22 Cnsat

NN 11 J=1,v cnsat

IF{J.70.2360 TN 14 cnsaL

UHPK(I.V)-UUPK(YoK)tO.ZS'(ﬂ(I’JoK)OP(I,JnK¢1))‘(U(J»K)*U(J:K01))CPSAL

IF(ISU.FO.O)VHPK(I,K)-VH9K(InK)#O.25‘(B(JpI'K)OB(J;I’KOI)’* cNSat

1 (VUJsKIeVIgena1)) cNsaL

G0 T 11 Cnsat

UUPV(1»“)'UHQK(I’“)40.5‘(B(I;J9K)08(IanK*1))‘U(J,K) cosat

XF(ISV.FO.O)VH°K(I;V)-VUPK(Iok)40.5‘(H(JnIoK)OQ(J;IpK*l))‘V(J,K)CUSAL
CONTINUE cosag
CONTINUF cnsatL
CONTINUF cnsatL
DO 20 y=1,m cnsat
IF(J.EQ.2)CGO TP 30 COSAL

UWPN(TIs1)=0, CDSAL
CONTINUE COSAL
RETUPN CNSAL
END cnsaL
SURPLUTINE GPPVEL(A’B;U'UURKpV»VHRK’“:NPI,VA;VBpALPHArBETﬂto”EGAO CnsaL

1 CENOMY CNSAL
cnMeLeX U(P;l),UH°K(H91);V(le);VHPK(N,I),A(M.H,I)rB(MpH;I) CNSAL
COMPLEX VA,VB,DENOM CNSAL
CCMMDM /PRINTS/ IPRY,IPR2,1PR3 COSAL
NTl1sMx(NP1=]) CnsaAL
CALL DLDK(AL°HA,QETAvUNEGAQNANPluA’O;I.oOo)AlPHA) CNsSat
CALL DLDK(ALDHA.BEYA,CMFGA.N,NPI,R,I,1.-0.;ALPHA) CNSAL
CaLtL FOFVAL {t)y U4RK 3 U, UNRK, My NP1, 1,515 A,R) cosat
calt DULOK(ALPHA, RET Ay OMEGA9 My NP1, Ap03040s1esBETA) COSAL

1873
1874
1875
1876
1877
1878
1879
1880
1&81
1RA2
1883
1884
1885
i8Re
1887
1888
1849
1890
1891
1892
1863
1894
1895
1396
1897
1898
1699
1900
1901
1902
1903
1904
1905
1906
1907
1908
1909
1910
1911
1912
1913
1914
1915
1916
1917
1918
1919
1920
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SLT

1¢

12

CALL DLOK(ALPHASRETA,OMEGASMyNP1,Bs1504.91.sBETA)
CALL FDEVAL(U)VWRK,UpVURK,MaNPL,1,5154A,8)

VA=C.

VR=20,

DO 2 I=1,NT)

VAeVASV(T,1)*UWRK(T,1)

VBaVB+VIT,1)evNaK(I,1)

VAa=VA/DFNOM

VRa=VA/DNENPM

IF(IPO3,EQ,CIRETURN

WEITFA,2)VA, VR

FOOMATISX»*#VA = #,2G15.755X,#VR = #,2615,7)
PETLIIOY

END

SURPOHTINE ARCSET(A»ByMiNP1,AA)BB,CCy TAR)
SETS UP RLOCK TOIDIAGONAL STRUCTURE FOR (D%%24A%04R)
CO~olEyx AlMyMp1 ) pBMyPs1)s AA(MyM, 1), RR(MsM,1),CC(MyMp1)sFAC
DIFFRSINN Y(1)

COMMOYN /RPPY/RNDRY

COMYPMs GLPREYS TLOC

COMPLEY ANDPY(4,8)

COMMDN 7GG/Cy XLy X

FGel./7lvL*C)

FFe2 , ¢FG%s?

MMapDY =]

IF(TA8.F0,1)6N TN 301

001 el ,NM

CALL ZMAP(K )X, GrFGsFFpXFaXFLy XF2sXB2,XC2)
CO 20 Is),m™

IFET.E0L2)C0 TOD 1Y

TF{X,FQ0.1)GD TO 20

DD ‘4 Jul,m

IF{J.EQ.3)GO TD 10

BRETaJs¥ ) eR(], J,K)

COUIodek)oA(T,0,K)0XF

AA(T,J sV )a=CCUI,4,K) 1

G TP 4 .

IF(T.EC.2)R0 TN 12

CCtIsd,¥)=0,

PR(ISJpH)mQ, 5%R(I,3,K)

AACT, JsK)wBB(T,JsK)

GO TO &

AR(TsJsK )22 %A T,J),K)*XF

AALT dsH)emPR(T, JyK)

CC(Isdak)=p,

CrY TINUE

DO -7 J=1,mM

!F‘Y.NE.J)GO ™ 7

COSAL
COSAL
COSAL
cosat
cnsaL
CNSAL
casaL
cosat
CNS AL
cosaL
CnsAt
CNSaL
CNSAL
CNSAL
CnSat
cnsat
cnsat
COSAL
CnsaL
CosaL
cosaL
COsSaL
cnsat
cnsat
Cnsat
cosat
cosat
cnsat
COSAL
cnsaL
CrSaL
cnsat
cnsat
cnsaL
cnSaL
CNsaL
COsSat
coesat
cnsat
CosaL
cosat
ChsaAL
cosaL
CNsaL
cosaL
cnsat
cosat
cnsat

1921
1922
1923
1924
1925
1926
1927
1928
1929
1930
1931
1932
1933
1034
1935
1936
1937
1934
1939
1940
1941
1942
1943
1944
1945
1946
1947
1948
1949
1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
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[44

9102
$102
5102
€102
2102
1102
ot02
6002
80902
L0932
9002
6002
002
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2002
1002
0002
6061
6661
L661T
9661
G661
2661
€661
2661
1661
0661
6861
661
L1961
SE6T
cgol
5861
€861
2861
1861
0861
6161
TR
Li6l
9261
(713 ¢
2.61
€L6T
L6l
TL61
0261
6961

VSOl
Ivsud
IvsSod
Ivsuld
IvsSud
wsad
Ivsod
IVSy)
IVSud
1vS02
IWSUD
vs3)
wvsod
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IVSUI
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CCTANOLFIIA4 (AT ¥ I)U) G O (N L] )Ey
42 ulL Uy

O0=(a'ref)vy

Ivim(nerep)ay

V= (N L9113

CCTHAP I U (N T I)Y)#62°0=)vy
€€ UL O9(E*03°r) 4T

: WeT=l y¢ U

9% 01 09

AONL LN

*US{Nr1)))

(NP e I)Bdm(N* eI )VY
(AP*1)853°0= (A ¢ yy

%2 Ul uv
COSEAST T IIIs (T ]IvY

(HP T us(A*C ] )dg

0t J& GOLE VI I)ISL
Wélar %2 0@

0% 01 O9(T°03°*N)4I
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1oz vt w9

EDLP NN
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ERTS SRR}
CO={RFOL}IIn AL L)V

COTIRET DB (AL )0 wS* I (AP ) sy
3 0k 09

Ivar (s elrpus(asrelran
IVIHINIT L )IIw (AT L))
(CTHT I 84N T I a) w5200 )V
Q=AY

(AP EI)II=n(5¢[ 1 )ug
CTIXECCTINELCTIVH (AT IIVIRG UR (NP ] )))
€1 01 OD(E*QI“r )3l

Wil=f 8 g

0¢ Ji J9
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AT EN

1ws0o
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VS
WS
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VS0
VSO
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93.a'axx50‘

LTI X+ (1)IX) 3" Q~usxX
ANIXsOX=4X

ZYA=C3X=a2)X

ANIXo (IXe(CIIIX={1)x)/2X)mgdxX
ANIX*(TIX={(I)X=CLII)X)/2X)n23x
LI A=CTIIIX)/* T=ANIX

T-1=11

Ol 04 O9(T1°03°[)s1

T+Ie1]1]

XKX#lxXe2X

EEEILI TSRS

! VIelanXX=IX

(1) X=9=xX

({T)X NUISY3miQ

o1

0149 IvNO3 w04 Guay AIND D

(2IXC2UK2AXTIX 34X 33993994 X¢1)dVw2 INILNUINNS
UN3
Nd113d

INNTLINDD

3NNLLNDD
CO={TereI)II=(1¢r¢])ay
0Ll UL ud
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Terc=pp
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Weler OTT OU

Q=7 f
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8LT

M

10

XYINVel o/ (X(IT1)=~X(1))

XFl=aX0*XINY

PETUPN

END

SURPOUTINE GSET(ALPHA,RETA»OMEGA, MyNy Ay TA, ID)

REAL NU»MULsNUZoLAMy LMY, Ny

CCHPLEY TNTA

PIMENSTNN U(lOl)yUl(lOl),UZ(IOI)’V(IOI)’UI(101))“2(101)97(101’:
1 T10101),72¢101),NU(101),NUL(101),NU2(201)

COMDLEYX NMFEGA,PST

COMPLEX A(MyM,1)

COMPLFY R11p31?ﬁRlﬁoﬂ?erZZ;5231832'3419344’8453654,6551
1 Cll9C12:C13'C150C21pCZZ,CZ49C3IpC3ZDC33}C34)C4Z)C‘3’C44)
2 €52+056,(55

corvMnN yoonpy YMACH,GAMALRPFE, XPR, D8

COMMEN /DUNVYY Up 11, U2,WaWloW2,sT,T1,T2,NU,NUL,NU2

CpumnN /BCRC/ 812,B821,823,C11,C13,C22,C315C33,C34,C435C44,C55
J4ed

IS5
ALRT=ALPHA®ALPHA+RETA®RETA
LAM=(2,4NB)*2,/3,
CHY=lAM=2,
LMlaLANM-],
GMl=(CAMA-],
SiC=sxpPPD
INTA={04s1a)
DD 100 Li=1,N
LasN=LL+1
DO 1C Ie1,M
D0 1C J=1,M
A(Isdslde (Ouas0,)

CPNTINUE
IFCID.FQ.1YG0 TO 105
AMTanul L} /NUCL)
MlUsru(L )
AUT=ALPHARUL(L)+BETA*WI(L)
AVI= AL PHASWI(L)I-RETASYLI (L)
IF(TALFO.1)69 TN 1000
Bl1lasANI#*T1(L)
R12aINTAKL M1*ALRT
B21«IOTA*LMI/LAM
R27=Rr]}
R22=~RE/(MUSLAM)
F32a1,
All,1,1)eR]11
All,2+1)=B12
A{2+1,L)=R2]
Al(2+251)=B22

CNSAL
CosSAL
COSAL
CNSAL
COSAL
cnsaL
CNSAL
cosAL
cosAL
CNSAL
CnNSaL
cosaL
CnSaAL
coSaL
cnsat
cnsat
cnsat
COSAL
cnsaL
cnsat
CO0SAL
cnsaL
CNSAL
cosaL
cosatL
cnsaL
cnsaL
CNSAL
cosat
COSAL
cnsaL
cnsat
COSAL
cnsatL
CNSAL
cOsat
cosaL
cnsat
€OSAL
cnsaL
€NSAL
cOSAL
COSAL
Cnsat
COSAL
cosat
cOSaL
cOSAL

2065
2066
2067
2068
2069
2070
2071
2072
2073
2074
2075
2076
2077
2078
2079
2080
2091
2082
2083
2084
2085
2086
2087
2088
2089
2090
2091
20692
2093
2094
2065
2096
2097
2098
2099
2100
2101
2102
2103
2104
2105
2106
2107
2108
2109
2110
2111
2112
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6LT

1000

At2,350L)eR23

Al2,2,1L)e832

Rla=AN1*A]
BLla2,%GMI*XMACH*STIG*AUL/ALRT
B4sw2,¥B1]

A(Y,74,1)R14

A{T451sL3aR4)

AlT&4,T14,1)eB44

IFIM.€0.4)60 TO 100

L5352, 0CMINXMACHSSTGHAWLZALBT
R54wAN1*AY]

R55=R11

AfTI4s15.8)=b45

B{IS,T49L)eB54

AlTS,15,L)eR5S

GO TH 100

COLT INUE

PST=TNTA# (ALPHA®NIL )¢RETASW(L)=NMEGA )
ANZ2 etiJ2 (L) 2MULL) :
AU2=ALPHARUI2 (L )+RETA*W2(L)
AW2=ALPHASK2 (L)=RETASU2(L)
TH=Y1 7 (NUCLI*T(L))
Clle—(PF*PSTaTM+LAMSALRT) .
Cloe—(RPE*AN1&«TM-TOTA®ANLISTI(L)*ALBT)
Cl3==INTACRESALRT /MY
C21wINTASCHI*ANI*TI(L) /L AM
C22=—(PF*PSIMTH+ALAT) /LAM
C31=«1INnTa

C32«=TLL)/T(LY
C33=GAMAPXMACH®PST
AllsYs1)=C112

A(l,2,L)=C22

All1,3,L)eC13

Al25151)=C21

AM2e2,L)xC22

AL2,1,L)=C31 i
Al3,2,L)eC22 :
A(2,3,1)(C33
Cla=AULI*ANZ*T1(L)+AU2*AN]
C24»INTASAPI*AUL /LAM
C34»=-PST/T(L)

Ck?-—(?F‘Tl(L)*TH~2.#IOTA‘GHIQXHACH‘AUI)‘S!G

C43wRESSTIGHGMI#XMACH®PST /MY

Ck“--(PF'SIG'°SI‘THOALBT-GHI‘SIG*XHACHﬁANI*(UI(L)‘*Z*HI(L)“Z)

1 ~AN2*TI(L)**2-AN1*T2(L))
Al2yTé,L)eC14

M2, T4,L)aC24
A(F-IG'L)'CBQ

cnsaL
CNSAL
COSAL
cOosat
COSAL
cosat
COSAL
CNSaAL
CNSAL
€nsat
cnsat
cosat
NS aL
CNSAL
CNSAL
CNSAL
cnsaL
cosaL
CNSAL
COSAL
cnsat
cosat
Cnsat
CNSAL
COSAL
COSAL
cnsat
cosaL
cosat
Cnsat
casat
COSAL
CNSAL
cnsat
CNsSaL
cnsat
COSAL

COSAL |

COSAL
COSAL
cosaL
Cnsat
cosaL
COSAL
cnsat
CNSAL
COsSaL
CDSAL

2113
2114
2115
2116
2117
2118
2119
2120
2121
2122
2123
2124
2125
2126
2127
2128
2129
2130
2131
2132
2133
2134
2115
2136
2137
2138
2139
2140
2141
2142
2143
2144
2145
2146
2147
2148
2149
2150
2151
2152
2153
2154
2155
2156
2157
2158
2159
2160

&5

ALITYND ¥0O0d 40

Si 30vd TYNIDRIO



K

AGE
QuALITY

P

ORIGINAL
OF POOR

8022 IWSud C-ni®Znul
L022 Jvs0d Tawe2zn]
9022 IWSL) ISR O
5022 s02 y=y]
%022 wS0) G5l
€022 IVSU) u‘o‘d‘S'H‘e‘5‘3'0‘3'8"‘38‘lSa‘100&'(OOZ)Aauno /AuRAN0/ NUWKID
2022 IVSUd ABUND 7AdUE8/ NIWNWDI)D
1022 - IVS0I : 993'993‘£93'9EJ‘E€3‘IED‘ZZD'EI)‘IID‘EZG‘IZB‘ZIG 73423487 NInWO)
0022 IvsSu) C€T96)I19(T48)al NIISNIwIQ
6612 IvsSud SGI¢%9DEYI*9E D EED T
8612 1vS0) ‘IEJ‘ZZJ‘EIJ‘IID‘EZH‘IZ&'Zra‘S'H‘S‘s'3‘0‘3'9'v X3 1anWdd
L6122 Ivsud a'O'd'(9‘9)A30N8‘(9'8388'(8'9)de‘(a)luoa X3 14w
9612 wsSQ0d (WNéJT1€8T)ASUNNLUE 3NILNUGYAS
s612 A 2Yh) und
%612 IvSQl N1l 3y
g612 VS0 IANILN0) 00T
2612 IVSUd €S2=(1°Gl*sl)v
1612 Ivsud 11)=34)
0612 wvsod 00T 01 Uo(%* 01wl
32 ¥4 17802 Y9de {1919 ])V
9512 RAAY'N) E¥d=(19€*9 )y
L9812 19S80) 9€du(1¢91¢c)y
9812 IYSud VISelTIeny)
sul IvsSud nHIISdtHJVHx‘IHQ-SISoSd-EbJ
Y512 Mvsud : (1) 1/1Sd==98)
€812 Wwsud €EED=(1'gg)v
812 IVSuI 22)*(1¢22)v
1812 Ivsud . TId=( 11TV
ngte IVSC) *0=E28a129=2Tum1€deE])
6L1¢ IS0 ISAsHIVAXSVHYOUEED
8L1¢ 1vS02 WYI/TT12e22)
L1 VSud WislSdedo~=11)
9Lle IVSud CCN L (VNN Land
[ 72 ¢4 VS0 (1)NeNN
$L12 IVSud Viul-=354d
€212 Ivsd) 00T UL 09(9°03°vidd]
2Lte VS0 JNNILWEY 6Ot
TLte VS0 001 J1 y9
oLte IS0 SEI=( 1615y
6912 IS0 2SJe(V¢71°6 )y
8912 IvS0d 2Gom {16261V
L9t2 VS0 (l8TV+nLlelSdedda)==36)
G912 VS . CHYSTNY+LATA (1) TLa2Nyeu3)
§912 VS0l WisINVada—-nlg)
9912 vsod 001 01 09(9°03*w)al
€912 TvS0) 9%2={ 1994 )y
2912 VS0 E¥de(T9cev )y
191¢ Ivs0d SYI=(192¢%])y

.80



3

e
b

A
QUALITY

P

ORIGINAL
OF POOR

iy

9522
6622
622
tgee
26822
1622
0622
6922
gv22
L1422
9922
(2224
"2
€922
2422
1922
04522
6t22
8t
e22
922
[1%-x4
v£22
€€de
2822
1€22
ot2e
6222
#4222
L1222
9222
ge2e
222
€222
2222
1222
0222
6122
8122
L1122
9122
6122
y122
€122
2t1ez
1122
0122
6022

Tvsud
IVsUd
Ivsyd
IVSwI
VS0l
IvsSud
IvsSud
IvVSUd
IVSLD
IvsSud
IvSC2
IvsS0)
vSud)
Vsl
Ivsad
wvsod
IVSud
R ANTE]
IVSUD
IvSud
IvSLI
VS0
Ivsud
IVSLI
IVSuUd
IvsQd
Ivsod
Ivsud
Ivsud
1Syl
1vsSod
vsu2
IWsud
VS0
wsud
1vS0)
Ivsud
S0l
Vsl
TvsSud
TIvSU)
wWSud
vswd
Ivs0d
A AY 1]
IVSUI
IvS0d
VS0

.-~s.~,a¢.q.ow.-r~
*0={l*1)dy
AlT=f 9 3¢
WI¢TI=1 9 44
(II*¥I“8wI®1Sa)N 1IV)
- INNLLINTD
(ISAVTINIXVdNI=L P €1 ) ISal 122271 15Sd4d) 3]
CCPI)ISdIOVAIVeIsdY
((r1)ISd) Ivia=1Sq¥
wi¢t=f J2 wQ
WI®T=l 92 0@
91-3"1%13)
3NNTLNID
(PEI)ISd#(F)L008=(F¢I])ISd
WIflepr 15 U4
T+11s]11
TAdI=1 16 UJ
{dws]l
3NNEL DD
*I=(8¢%)1Sd
*T1=(L*7)1Sq
T2T 0L 09(6°3N"w)dl
3ONTANDD
(ER)A00USYI /(U E)ISdnd+I+20e(F)L0LB)-2(1 201154
(Cox(P)L00URVIIR0=SaV )/ (H4V=0s3420e () LUVEHI) = (T *E)ISd
*I=(rt)Is54¢
9Usl € Uy
*0=({r*I)15d
Wl¢l=l svy UQ
ni®le]l vuo QQC
N1 ANJD
(L)1004d~=(6) 4000
(663-)14050=(L)LUUY
SOT 04 091(%*03* k)3l
(4€0¢d*llua)SLubY 11Vv2
’ eHe9~Je JeSsg
JaHAV+0II=3 404 G+S 40V -545+5¢3r34r=3xS=0
Ued=daV=~S+34 =g
EEI/9EIsEPI~9Y YuS
COEEI/LEderY)d-=H
€EI/9EIxET -4
€EX/EYI-2Q
EEI/HaYEIeE2d~)
H#22)%9
€EI/TEI+ETI~TT1D=3
He(E€CI/T1EDeE2=T20) =0
(EEI/E2U="T)/" TN
€EI/ETI~2 T8y

92

134

i

181



P
CAY
T

Py
(L

PA
Qu ALITY

ORIGINAL
OF POOR

6y

%0€2
goee
20ee
10€2
00ge
6622
8622
622
9622
6622
Y622
€622
2622
t622
0622
6822
8622
L4822
9422
6822
%22
€622
2822
1822
Q822
6L22
8L2e
LL22
9L22
sL22
bL22
€Lze
2L2z
TL22
0Lze
6922
8922
L9z
992¢
6922
%922
€922
2922
1922
092¢
6622
8622
1622

syl
Ivsuld
REAYS )
IvsS0d
WSl
sl
IvsS0d
RAAY R
IVSQI
s
Ivsud
Ivsud
Ivsud
IvsSQd
Tvsod
IvSGI
WSyl
WSud
Ivsu)
IvsSud
R AN h]
RAAYtN]
ISV
IvSGCI
vsod
IVSU)
VS0l
IvSU)
Ivs0d
Ivsu)
1SV
Ivsad
Ivsod
TvSy)
Ivsud
IvS0d
Ivsud
IvsSGd
Ivsud

~Avs80

LAY
IvsSyd
Ivs0d
wvsol
IvSsud
wsS0d
VS0
ws0

(ElAa==(9)A
(LEIA)LBUSI=(E)A
(T A==(2)A
CLVIAILa0SI=(T)A
d={VVe2N) /B~VV42r=(G) A
d=(VVaTR) /d=VvVsTH=(E)A
d=VV/d=vVva (1)

K=mdnd

GO0 (ECS=*T-)x1anI=2N

SO (E0S*{-)x1anI=IN
((VLINISO(VLIISOIIXT1dNDwv evy
AeVisy¢}

3NNLLNYD

Id+Vi3HLl=vV)

Q¢ Uk ud
Td#*2+Vi3HLavi(*0 1T vVIV)4]
ViI3JHLevL1(*0*39°vviv)Jil

0T U4 C9¢°0°11°vvialsl
(VVIE/VVIVINVIVSY) 3L

G2 UL 19

Ide6° Tevi(0* 11 °vVIV)al
Idwe°0sVL( 0% LD YV IV)IdI

T 04 U9 0*3n"vvia)dl
(VV)1Via~vv3iy

(VVIUVWIvVeyyly

Xe#(VV)Sdv o=y

Xevey

: (VV+°2/6~)=vY
(PL2/Y3VaV+*H/3%0) 44U ImvY
L2/l de°Lie0sceD-dugnanl)ny
Xa(d¥a=0n*E)sy
/66E69266121°%€/]a viva
/696L080C0ZEL T/COS*/EEELEEEEEEEEE /X vivy
CACTMOYYEGIy 560649 (9)A XITendd

2
ot

OcY+244A¥04984A0049%84 JU SLULA SUNIF d

(490€dSAISL0UG INILMadNS

N3

NdnNida

INNIL D)

(FeI)ud=(l ' A)Aguvu

wl*Tlel L1 WO

Texra)

9T Ol 09(¢*0°*37°((1)100d)1v3a)4d1
WI*I=] 91 uy

(ET°029%¢XT1)ivWaad

Qe

(OI€UT“BHI“WI“ISA“68)IATGS IIVI
JINILNGD

9t
Ll

68

9

182



€8T

10

Y{5)=CSORT(Y(5))

Y{6)uaY(5)

PETURN

END

SURPOUTINE DLDKCALPHA,RETASOMEGA,MaNyA, TA,FA,FB,KB)

REAL MUsNUI,NU2, LAM, LMY, MU, KR

COMPLEX INTA

PIMENSTION U(101),M1€01C1),U2(101),H(201),W1C101),W2(101),T(101),
1 T1(101),T2(101),NU(101),NU2{101),NU2(101)

COMPLEX NMFRA,PST

COMPLEX A(M;My1)

CPMPLEX B11,812,R14,B21,B22,R23,B832,R41,B44,R45,R54,R55,
T C11,€12+€13,C149C215C225C245C31,C325C335C365C425C43,C%4,
2 C52+C54,C55

COMMON JPRMP/ YMACH,GAMA,RE, XPR,D8

COMMON /DUMYZ 1 UL, V20 WyW1pW2,TsT1,T2,NU,NUL,NU2

T4ms

I%a%

Tkpa2, ok

ALFPHA2e AL PHASAL PHA

BETAZ=3ETA*RETA

ALRT=ALPHA24RETA2

LAM=(2,4DR)*2./3,

CHIsl AM=2,

L¥lwlav-1,

“GFlefAMNA-],

SIGexyepR

ICTA=(04s1,)

0C 100 LL=1,N

Lat=t L 4]

DO 1C I=1,M

DR 10 J=l,M

AlTsdol)s (04s0,)

CrAETINUE

ARTwr 1 (L) /NUCL)

Mis NI t

AUl=FASUI(L)+FA%NI(L)

AWlasFA*VI(L)=-FR*UL(L)

IF(TALFDLYIIGN TN 1000

Al12=INTA#LM]1*TKR

Al1,2,L)=R12

Rl14 e AN]1#At)Y

Bel=2,GMI*YMACH*STIG*(AUL=(ALPHARUI(L)+BETA®WI(L) ) *KBZALBT)ZALBT

All,14,1 )eR14

AT4,1,L)=F4])

IF(MLEG.G)IGD TO 100

BL5=2 #GMIPXMACH®STG*(AWL=(ALPHA®WLI(L)~BETASUL(L))*KB/ALBT)/ZALBT

B%‘-AN[‘AUI

cosat
CDSAL
CDSAL
cosat
cnsSaL
COSAL
cnsaL
cnsatL
cnsaL
CNSAL
Casat
cnsat
cNnSaAtL
COSAL
cnsat
cnssaL
cnsat
CnSaL
CNSAL
COSAL
COSAL
CNSAL
COSaL
cNsSat
cosatL
cnsSaL
COSAL
cnsat
cnsaL
COoSAL
cOosaL
COSAL
cnsatL
coSsAtL
cosaL
cOSaAL
CNSat
cosaL
cosat
COSAL
cosaAL
cnsat
COSAL
cnsatL
COSAL
cnsat
cnsat
CNSaL

2305
2306
2307
2308
2309
2310
2311
2312
2313
2314
2315
2316
2317
2318
2319
2320
2321
2322
2323
2324
2325
2326
2327
2328
2329
2330
2331
2332
2333
2334
2335
23136
2337
23138
2339
2340
2341
2342
2343
2344
2345
2346
2347
2348
2349
2350
2351
2352

49

00d 10
DO

ynd d
gd W

bata)

AL



P81

St b L

1000

c

10¢

AlI4,15,L)=845
A(I5,T4,L)aR54

GC TN 10¢

COMTY INUE
PSIsTOTAR(FASU(L)I+FR*V(L))
AN2aMUJ2 (L) /NULLY
AND=FASUI2(L Y+FR*W2(L)
AW2«FASW2(L)~FB*U2(L)
TFel o/ INILIRT (L)) '
Clle—(PESPST&TMALAMSTKA)
CIZ"(QE‘AUI‘T”-IOTG‘ANI‘TIIL)‘TKB)
Cl3==TINTA*PE*TKB /M|
C22e—{RPE*PCT®TM4TKB) /LAM
C2I=CAMASXMACHSPST
Alls1sL)=C12

A(]n?-l)'CIZ

A(l23,L)eC13

A(2+2,101eC22

At3,3,L)C33
Cl‘-AUl‘A”?‘Tl“.)‘AUZ“NI
C264=INTA®AMLI¥AUL /L AN
C34w=PST/T (L)
Ce222.910TA9GMY1 ¢XMACHSAL*STG
CA3aFFRCIrwGMLSXMACYSPS T/ MUI
Cllm—(FEXSTGEPSTATMETKA)
A(lsT44L)I=C14
A(2,14,L)0024
A(2,145L)eC30

AlT4,2,)L) 5042
A{T4,3,L0=043
AlT4,14,L)aC44
IF(rL,EN&YGD TO 100
CE2e-RREa2YISTN
C562AN28TI (L )#ANL+ANTI®AW2
CEEw—(RESPST&TN+TKR)
AlTSe2,L01aC52
AlIS»T44L)=C54
A(T5,15,L)eC55

COMTINUE

RETURN

END

SURPYTINE GLNBAL(A,ByAA,)BB,CCrAC,EIGA, WNRK,

1AL» ®Ls NMEGA,CSPO)

NDOIM,MyNPL, IR, IC,

ComPLEX A(Vp“,l)QB(MJ"pl),AA(H-V,I)’BB(H)H'I)’CC(N’",I)’

1 ACIHDIM,1),EIGA(1),WDPK(])

WNRK SHNULD RF DIMENSTONED 2%#NDIM IN THE MAIN PROGRAM

CIMENSINN IR(My 1) ICIM,1),CSPLYI},INDEX(10)
CPMPLEYX NMFGA

COSAL
COSAL
COSAL
cnsaL
cosat
COsSaAt
CNSaAL
cNSaL
COsSAtL
cNSaL
cosatL
COSAL
CNSat
CNSAL
cnsat
cosat
cosat
cosat
CNSAL
CNSAL
cosat
CNSAL
COSAL
COSAL
cosat
cosat
cosat
CNSAL
cnsag
casat
cnsat
cNSatL
CnsSatL

CoOSaAL
cnsaL

COSAL
COSAL

cnsat

cnsaL
cnSaL

casalL

cosat

CnsatL
CNSaAL

COSAL

cNsaL

CNsSaL
CNSat

2353
2354
2355
2356
2357
2358
2359
2360
2361
2362
2353
2364
2365
2366
2367
2368
2369
2370
231N
2372
2373
2374
2375
2376
2377
2378
2379
2380
2381
2382
2383
2384
2385
2385
2387
2388
2389
2390
2391
2392
2393
2394
2395
2396
2397
2398
2399
2400
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10

DO 1 Te1,NTY

B0 1 Jel,NT1

AC(TI,J)=0,

D0 10 J=1,N

RESE LS|

Ju2= =2

DO 10 I=1,™

PO 10 L=1,M
TFCIANECIIACIT4IMIEM L4 IM2*M)nA(T,L,d)
ACII+UMIH, LaJM1InM)aB(TsL,d)
TFCINEANIACITeIMI*N, L+J4M)InC(T,l,d)

CONTINUE

RETUEN

EMD

SURROUTIME BSLINT (KFCN,KORDs Xs FyMXsUs Gy IU)
DIMERSINN X(1)p UC13s GE1)y F(1,1)

CnvenM /BSLICMY LOGIKEPR,L oMy Ny Py XM, XP, FMyFP,D2FM, D2FP, EPS,ONE
DATA LOGHKERR4La™MeM/E65Cp151,1/ .

DATA D2FMyP2FPIEPS,NMNE/00s0sr»1.E=7,1.00000017
P2(NXsFY1sFOsFPLIm(FPI=2 . #F0+FM1)/DX®"2

cnsat
cosat
cosatL
cnsiat
CnSAL
€nsaL
csAL
CosaL
cnsat
tosat
cnsaL
cnsSaL
CNSAL
CNSAL
cosat
casat
cnsaL
CNSAL
CNSaL
cosaL

VZ(PlN;UXP,FVI,CO,‘°1)-(2.*(F91-F0)InX°—Z.*(Fo-FH1)IDXM)I(DXH*DXP)CUSAL
BS[(°’P!nFCv02FO-F1n02Fl)-FO*P*(FI-FO)-"(I.—P)*DX*‘Z‘(CZ*(DZFO‘DZCUSAL

CIF1)4(P= 5)#C3¢(N2F1=-N2F0))

cnsat

D]P(P'DY;FOpDZFOoFl-HZFll'(Fl-F0)/0X¢D!‘((2.’P-lo)‘CZ'(“ZFO*DZFI)-CUSAL

1(3.4P*(1,-P)=.5)%C3%(2F1~D2FC))

CnsaAL

DZR(P»PY.FO.Q?FO.F!.D?Fl)-?.*CZ‘(DZFOODZFl)0(6.‘P-3.)*CB‘(nZFl-DZFCnSAl

100
112=2

KFPPuQ

IFYa®ax0(1, TARS(IU))

TF (KI2D,LT.0) GN TN &
IFCNRTARS(KFCN)
INPRC=TARS(KNRD)

HMY s TARS(MY)

IF (M%X,LT.4) I9RD=1
MMl aMMY~1

IF (M,GToMM1) MeMM1/241
Nx=]l,
INDX=TSICN(1,MX)}+ISIGN(1,IU)
IF (INDX) 3,152

IF (TULLTL.0) INNXs2

DX¥s (XY (I12)-X{1))
S1X¥=SI6N({1.,DX)
COFTINUE

PDX =], /DX

C2=0.

C3=0,

IF (INRN=2) 64544

CNSAL
cosat
CNsAL
€S AL
cnsatL
cnsatL
cnsaL
cnsat
CNSAL
cosat
COSAL
cnsat
CasatL
CDsS AL
CNSAL
cosay
COSAL
cosat
cnsat
COSAL
CNsaL
CNSAL

2449
2450
2451
2452
2453
2454
2455
26456
2457
2458
2459
24540
2461
2462
2463
2464
2465
2466
2467
2468
2449
26470
2471
2672
2473
2474
2475
2476
2477
2478
2479
2480
2431
2492
2493
2484
2485
2486
2487
2428
2489
2490
2491
24692
2493
2494
2495
2496
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10

1

12

13

14

C3-].16-

C2=.25

CCMNTINUE

I=C

CONTINUE

Ialsl

IF (T.GT.IMNX) 60 TOD 35
IF {INDY,GF.0) UI=U(T)
IF (INDY) 8,9,12

CNMT IHYE

XMe1t]

TF (IMY . GT41) XMaFUNAT(TI=1)/FLOAT(IMX=1)%FLOAT(MM1)+1.
Puym

XMa Y M=FLDATCINT(XM) FMMY)
YPuY¥YMal,

M=YM4EPS

PsP=FLOAT(M)

G0 TP 10

COrTINUS
Pa(UT=Y{1))}*RDX+NNF
MaPaw /My
XPaX(1)+FLNAT(M)2DYX
XMay Doy

Pe(UT=-XM)oFDY

CO* TINUE

TF (otT.1e0R. M GTLMM1) GO YO 36

Gl=w

TF (INPO,LF.0) 60 TN 11}
X¥)avM-Dx

XPl=yosny

IF (Pe(1.-P).GTL.EPS)Y GO TO 20
IF (IFCNL,NF.0) GN TO 20
MeFLOATIM)4(P+,5)
Nals(M=1)+]

GI=F(N,1)

COMTIMUE '
GlI)=GI [
G TN 7

COrTINUIE

Ns(

MaMTHO (M, MM1)

Ml=]

P2aiPMYX

CONTINUE

IF (S1Xxe(X(Me1)=X(M)),LE.O.) GO TO 37
TF (SIX*(UTI=-X({P))) 14,18,16
CN»TINUE

IF (M. LE.1) GO YO 36

COSAL
CnsSaL
CNSAL
cosat
cnsat
cnsatL
cnsat
cnsag
cnsat
cosAat
CDSAL
cnsaL
CnsaL
CNSat
COSatL
cNsaL
cosat
CNSAL
CNsSAL
CNSaL
cosat
cnsat
CNSAL
CNsaL
cosat
COS AL
cnsat
€nsaL
cnsat
CnSat
cnsat
COSAL
CNSAL
cnsat
cnsat
COSAL
CNsAL
cnsat
COsaAt
CNSAL
cnSat
CNSAL
CDSaL
COSAL
COSAL
cnsat
CasaL
cnsat

2497
2498
2499
2500
2501
2502
2503
25046
2505
2504
2507
2508
25009
2510
2%11
2512
2513
2514
2515
2516
2517
2518

2519

2520
2521
2522
2523
2524
2525
2:26
25217
2528
2529
2530
2531
2532
2533
2534
2535
2535
25137
2538
2539
2540
2541
2542
2543
2544
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881

15

16

17

18

19

20

21
22
23

MeMo]

IF (SIx®(UT-X(M))) 15,18,18
M= M

IF (NJNEJO) Mu(MleM)/2

Mol

6D Tr 13

COMTINUF

IF (S1Y*(Ul=X(Ms1))) 18,18,17
Mubdgyy

IF (M.GELMMX) GO TN 36

Mlam

IF (NJNELO) Me(44M2)/2

Nal

GO TP 13

CrHTINUE

MaMIMOIM, MMY)

XMe X (M)

XP=xX (M+})

GYam

IF (INPD.LE.O) GO TO 19
DYsXPuym

RNOXa),/NnY

Pes(tiT=yM)spDY

IF (M.GT.1) XMlaX (M=)

IF (MoLT.MM1) XPlaX (K42}

TF (Pe(1.-P).GT,EPS) GO TO 20
IF (IFCMLEELOY 60 TO 20
MeFLPATIM)4(D4+,5)

Maf & (val)s]

GInF(N,1)

COrTINUE

GlIYeGY

[SIANNR 7 B 4

CCHY IMYE

Nel ®{M~]1)2+]

EMlsl=-t

FMasf(N,1)

FPaF(N,L+1)

IF (M.GTe1) FMInF(N,LM1)

IF (™ LT,4M1y FPLaF (N, 2#L+1)
IF (INRN-1) 7,30,21
CNMTINUF

IF (TSTON{M=1, INDX~1)) 22,23924
N2F4aR2(NX,FM1,FM,FP)

GO TC 25

LP2a3%| 4]

¥o2=zyo0j4nx

IF (INDY,GT.0) XP2eX({Me+3)

COSAL
cosat
cnNsaL
casat
CNSAL
cNSaAL
CNSaL
casat
CNSAL
NS AL
COS AL
cnsaL
cNsaL
casaL
cosaL
cnsaL
CNSeL
CNSAL
cosaL
CNSAL
cnsaL
CNSAL
CNSAL
cnsaL
cnsatL
COSAtL
CNSAt
CNSAL
cnsSaL
cosat
cnsaL
CNSAtL
CnNSaAL
cosaL
CNSAL
COSAL
COSAL
cnsat
COS AL
NS At
cosat
cnsatL
CNSAL
CNSAL
CasaL
CNS AL
cnsaL
COSAL

2545
2546
2547
2548
2549
2550
2551

T 2552

2553
2554
255%
2556
2557
2558
2559
25560
2561
2562
2563
2554
2545
2566
2567
2568
2569
2570
2571
2572
2573
2574
2875
2576
2577
2578
2579
2580
2591
25A2
2583
25A4
2585
2586

© 2587

2538
2589
2590
2591
2592
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24
25

26

27

28
20
30
31
32

33
36

33

36

37

FP2aF(N,LP2)
D2FMaV2(DXs XPLl=XPs FM,FP, FP1)

C2FM=D2FMs (XP1=~XP)/(XP2~XP1) *(D2FM=V2{XP1=~XP,XP2=XP1,FP,F

Gn Tn 2%
D2FM=V2 (XM=XM1, D%, FN1, FM,FP)
COMT INUE

IF (ISION(MM]1=-M, INDX=1)) 26,27,28

Q2FPul2(NX,FM,FP,FP])

6N TD 29

LM2a1-24

YM2aYM]Y

IF (INDY,6T,0) XM2sX(M=2)
FM2=FIN,LM2)
D2FP=Y2(XM=X"1,0X,F41,FM,FP)

D2FP2N2FP+(XM=XMT) /(XML =XM2)*(D2FP=~V2{XML=XN2)XM=-XM1,FM2,FM1,FM))

G TN 26

D2FPav2(DXs XP1=XP,FM,FP,FP1}
CPrTINUGE

CONTINNE

TF (1FCN-1) 33,31,32
COMTINUF
CI=PIA(O, DX, FMyD2FM,FP,D2FP)
GO TN 34

COMTINUE -
LCI=D28(P,DYsFMyN2FM, FP,D2FP)
GO TN 34

CrLTINUSE

GTaRSL (P, DX»FMyN2FMy FP,D2FP)
COMTINUF

G{I)sGI

[ I

COMTINUE

=1

PETUPN

CCRTINUE

VEPRa] i
GO TN 35 '
COMTINUS

KEPPu=M

GD TP 35

ENP

SUPPOUTINE STAPTUP (ALPHASBETASREY,NC,EIGA,ApBy ARy AR, CCoACHWOARKC,
1 NPT¥pMyMGy NG DU UWPK,, YV, VURK,CSPy WRRK,y IR, IC,FPEQ, XL AM, VA, VS,
2 YLAMI,VAL,VB1,EPS,ALPHAT,RETAL,ALPHA2,RETA2)

CPMPLEX FYCA(1)»WAPKC (1), VA, VEs VAL, VR]

DIMENSTON WNAK(1), 10(F,1),1CIM,1),CSP(1)

CNvOLEX ACIMDIM, 1) A(MuM, 1) pB(MpMy 1), AA(MuMu1),BRIM,M,1),

1 ff(";”.1))UU(”:l)pUHDK(N'l)rVV(Hol)pVUDK("pl)nXLAH;XLAHI

cosaL
CNSAL
CNSAL
CDSAL
cnsaL
cosat
cnsaL
cnsatL
cnsat
cnsaL
COSAL
cnsaL
cnsaL
CnNSaAL
cnsat
CNSAL
cnsaL
CNSAL
coSAL
€NsSAL
cnsat
cNsat
cnsat
CNSAL
cnsat
CNSAL
cnsat
cnsal
COSAL
cnsaL
€NS AL
CNSAL
casal
CNSAL
CNSaAL
CPSaL
cnsatL
CNSAL
cNSaL
COSAL
COSAL
CNSaL
cnsat
cnsat
cnsaL
cnsat
CnS AL
cosat

25913
2594
2595
2596
2597
2598
2599
2600
2601
2¢02
2603
2604
2605
26C6
2607
2¢08
2609
261C
2611
2¢12
2613
2614
2h15
2¢€1¢
2617
2618
2619
2620
2621
2622
2623
2624
2625
2624
2627

2628.

2629
2630

2631,

2632
2633
2634
2635
2636
2637
2638
2639
2640
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COMMON JFUNZ JPASS

CN“MCN /PRINTS/ TPRI,IPR2,IPRI, IPRGs IPRS, [PRG, IPRY
COMMON /IGLORZ TGLNB

ITEPwQ

IF MLPHA®O ANN RETA=Q MAKE INITIAL GUESS

1F (ARSCALPHA) 4GT,1,E~5.NR ARS(RETA) .GT.1.E=5) GO0 T0 1
ALOHL==,2

BETA=, &

IF (JPASS.HELQ) 6N TN 2

catt GLnPAl(Ao“oAA,RP’CC'AC.EYGA;VOPKC;NDI"’"GpNGpIQpICD
1 ALPHA,RFTA,XLAM,CSP)

IPaASSsC

CALL lnCAL(A-R'AAORRDCCoUU.UV?K}VV.VUPKp"vNC’IQJIC’

1 ALPHALPETALXLAM,VA,VB,CSP, WARK)

IF (IGLPP,FO,3) JPASS=(

IF (I°P7.F0,0) G0 TN 3

WPITE (£,9Q) TTER,ALPHASBETA,XLAM, VA, VB
CrETINUE

PVASPFAL(VAY)

RVP=PFAL(VR)

AV s 2ATMAGIVYA)

AVRasATMARLYR)

ALPHAL»PVAX(FREQ-REAL(XLAMY)
RETAI=FVAS(FREO-REAL (XLAM))
SPNapPVAtS2+RyResp

ALFPHAY aALPHAY /SON+ALPHA
RETAZ=RETAY/SON+RETA

1F (lAFS(AlPHA-ALPHAX)+ARS(RETA-BETA1)).LT.FPS) GO YO 4
llﬁ“t‘tA"'VA'(ALPHAI—ALPHA)OVB'(BETAI-HETA)
ITER]TFR+Y

ALPHARAL PHAY

BFTA=QFTA)

IF (ITE®.67,10) GO TO &

60 TN 1

WAVERALPHA®®24RET AKX

IF (ITERLGTL10) WPITE (6510)

IF (A3S(PVA).GT.ARS{RPVR)) GO T0 5
S=.02*SCKT(WAVF) /RYR

GO TN ¢

S=,C2¢SOPT(WAVE)/PVA

ALPHAl mALPHA~S*R VAR

RFTALI=AFTA+S*PV A

XLAMLe x| aM

IF UJPASS,.NELO) GO TO 7

CALL GIFSAI(ApﬂpAA:BBpCC;AC;EIGA.VOPKC»NDIH;HG’NG,!R:IC;
1 ALPHAL,RETAL; XLAM1,CSP)

IPASS=Q

caty LO(AL(A;BpAApBB;CC,UU.UVPK;VV:VVPK;":NC:IR,IC,

COSAL
CNSaL
CNsaL
cnsat
CNSaAL
cnsaL
CnsaL
CNsSAL
COSAL
cnsaL
cnosat
CNsaL
cosat
cnsat
CISAL
cnsaL
cosaL
cnsat
cosatL
casat
CnsaL
cosat
cosatL
cosaL
CNSAL
cosaL
COSAL
cnsaL
CosaL
cnsat
CDSAL
CNS AL
cosatL
cosaL
CNS AL
CnsaL
cnsag
cnsac
CnsaL
cosat
CNSaL
CNSAL
cnsat
cosat
cosas
cneag
cnsat
COSAL

2641
2642
2643
2644
2645
2646
2647
2648
2649
2650
2651
2652
2653
2654
2655
2656
25657
265%8
2659
2640
2661
2662
2663
2t 64
2665
2566
2667
2668
2¢69
2670
2671
2672
2673
2674
2675
2¢76
2677
2674
2679
2680
2691
26R2
26R3
2684
2685
2686
2687
2688
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10

1

1 ALPHAL,RETAL, YLAMI,VAL,VBY,CSP,WORK) CNSAL

1F (IGLDBL,EQ.3) JPASS=0 : Cnsat
IF (IPRT.EC.0) GN T 8 COSAL
WRITE (6511) cnsSat
WPITF (6£,9) ITER,ALPHAY,RETALl,XLAM1,VAl,VB1 ' cosaAL
COMTINUF cosaL
RPVAxPFALIVAYLY CNSAL
RVP=PEAL (VRY) cosat
AVASAIMAG(VAL) cnsat
AVR=ATMAG(VRY) CNSAL
ALPHA2=PVA* (FPEO=-QREAL(XLAMY)) CNSAL
PETA? «RVAX(FREQ-PREAL(YLAMY)) cnsaL
SPPralYAES24RYASED . cnsatL
CALPHADSALPHAZ2/SOD4ALPHAL cnsaL
AETAZ«RETA?/SPD+RETAL CNSAL
PETUPY cnsat
cnSag

CNSAL

FOFMAT (/1Y) 25HSTARTUP IYERATION ITER e ,15/71X,8HALPHA » »F10.6,5XCNSAL
1s7HRETA = ,F10. b.S*vBHﬂNEGA * »2E204135/51%X»54VA = 5 2E20,13,10X,5HCNSAL

2VR = ,2F2(.137) €NsaL
FOPMAT {/1¥,7TTHUAPNING==STARTUP ROUTINE HAS EXCEEDED 10 ITERATINNSCNSAL
1== CHECK STAPTIIP CESULTS==/) CNSAL
FOEFMAT (1X,204SFCNND STARTUP PAINTY : cNSaL
. END COSAL
SURPONITIME DPTIMAL (FPFQpALPHﬂlpRETAI'XLl VA1,VBl,ALPHA2,RETA2, XL2CNSAL
1o VA2,V82,4,R) CNS AL
COMMEN /OPTSTS/ GlsG2sHsHN cnsat
COMOLEY VAI,VRI,VAZ,VA2,XL1,XL2 cNnSatL
XXuSORT(OFAL(VAL)*#24PFAL(VAL)*%2) CNSaAL
XAYleFEAL (VALY /XX CNSaL
XR1=FEAL{VR1)/¥XX COSAL
XXeSPOT{PFAL(VAR)*%24REAL(VB2)%*2) COSAL
YAZePEAL(VAZ) /XY cosaL
XRZeFEALIVRZ2) /XY cnSaL
GlaXR1*AIMAG(VAL1)=YAL1%AIMAG(VB]) COSAL
GPeYRZHAIMAGIVARY=XA2#ATMAGIVE2) COSAL
He { ALPHA2=-ALPHAL )X R2~XA2%(RETA2-BETAL) cNSatL
HNw (ALOHA2-ALPHAL ) #X A2+ (RETA2~RETAL)*XR2 CnsaL
GAMe=-G1/7(62~-G1) CoSal
GAv=(AM=] COSAL
IF (GAMSHIC2,LT,0) GAM2 *G2*H/SORT((ATMAGIVA2)*52+ATMAG(VR2)*22) *CNSAL
1H¥e2) COSAL
DAeYR2HGAM¥HL (FREQ~REAL(XL2))#XA2 /XY CNSAL
PP'-YAZ‘GA”‘HO(coEO-REAL(XLZ))*XBZ/XX CNSatL
Asi| FHAZ+NA cnsSaL
PsRETAZ4LR cosat
QfYUFN CNSAL

2689
2690
2691
2692
2693
2694
2695
2696
2697
2698
2699
2700
2701
2702
2703
2704
2705
2706
2707
2708
2709
2710
2711
2712
2713
2714
2715
2716
2717
2718
2719
2720
2721
2722
2723
2724
2725
2726
2727
2728
2729
2730
2731
2732
2733
2734
2735
27136
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END

SURPOUTINE LU (AsN,NDIM, IR, IC)

THIS ®OUTIME NOTIMIZED FOR CDC CYBEP 175 AND CDC 7600
PPCGPAM TN PERENOM FYLLY PIVOTED LU DFCOMPOSITION OF GENERAL
COMPLEX AFPAY A

CPMPLEY A(MDIM,1),R,(C

DIMENSTINN TR(1)s ICEY)

CNPMON 7LUY/7 XMAX, Py NPRISMyICTI,ICT2,K1
NPPI=N

ICT1a28nDI"

bRl fe1,N

IP(I)n]

IC(I)m}

¥=}

LeK

Mok
XPAX®ARS(PEALIAC(K,K))ISARSIATMAGCA(K,K)))
LN 2 Tev,N

DN 2 JeK,N

Yo ARSIPEALCA(TS JYIII+ARSEATIMAGIACT,J)))
IF (¥YMAY,GF.Y) GN TO 2

XMAX WY

Le]

Me )

ChMTINUF

PO 9 Kel,N

IPLeTR(L)

IR (1 10 (K)

IRt YsIRL

ICH=IC (™)

ICI(m)eIC(K)

IC(x)=TC™

IF (L.FOK) GO TO &

D0 3 Je1,N

B Al Ky )

ALV sd)mA(L,d)

AllsJ)en

IF (M.FC.K) GO TN &

DR 5 I=1,N

BeA(T,X)

A(T,K)sA{T,M)

AlI,™)=R

Cal,72(K,yK)

Al¥, k) =C

TF (K EC.N) G0 TN 9

LS ELEDE !
XMAY=ABS(REAL(A(KI,X1)))+ABS(AIMAG(ALKY,K1)))

CNSAL
COSAL
COSAL
COSal
COSAL
cnsSap
cnsaAL
c0sSaAL
CNSaAL
CNSAL
CNS AL
COSAL
CNSAL
coSsAtL
CNSaAL
cnsat
cnsatL
CosSAtL
COSAL
CDSAL
COSAL
cnsat
cesat
cnsat
CnSAL
CNSAL
cNSat
cnsaL
cnsaL
COSAL
CNSAL
cOsat
CNSAL
cCNSaL
CoSAL
cnsatL
CPSAL
casat
CNSAL
cnsaL
CoSaAL
cOosaL
COSAL
CNSAL
cnsaL
cosaL
COSAL
CNSAL

2737
2738
2739
2740
2761
2742
2743
2744
2745
2746
2747
2749
2749
2750
2751
2752
2753
2754
2755
2756
2757
2758
2759
2760
2751
2762
27563
2764
2765
2756
2767
27¢8
2759
2770
2771
2772
2773
2774
2775
2776
27177
27178
2779
2780
27921
2782
2783
27P4
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XMAY
»
Icr1
1Icr2
K1

nePY

LwK]

Mokl

DD 7 Texi,N
AlT,K)uCoA(I,K)

00 2 T=Kl,N

AesA{T,K)

XMAXO® XMAY
ICT2e( I~k )*2

CALL NPT (A(K,K1),A(Y,K1Y)
IF (XMAY NF.XMAXO) LeT
CPANT INUIE

TYIS PAUTINE OPTIMIZED FOR CDC CYBER 175
AND CDC 7600 COMPUTERS :

CrETINUE
RETHEN
END
JOENY ner
ENTPRPY ney
USE nmz
~RSS 1
RSS 2
RSS 1
RSS 1
RSS 1
BSS 1
RSS 1
‘USE *
TDATA 0
B &4 Al
L)) 1
n8A3 XMAYX
SAl B
"SA2 R14+8
‘SA4 N
“SAS L]
RXO ¥3
<43 Icnl
S84 X4&
sae ICT2
SRS x5
SAS (3]
€87 X3
<B4 - X4
‘SA3 X5
S83 B3-81
;%22 &n
SA4 X7
\SAB X4

COSAL
CNSAL
cosatL
COSAL
cnsSat
CNSAL
cnsaL
CNSAL
cosat
CNSAL
CNSAL
cnNsaL
cnsay
cns AL
CNSAL
cnsaL
COSAL
cosaL
cnNsaL
cnsat
COSAL
cnsSalL
cnsS AL
cnsat
CNsSaAL
COSAL
COSAL
cosaL
cOsSat
CDSAL
cnsat
cnsaL
€nsatL
cnsatL
CnsSat
cnsat
CNS AL
cosat
CnsatL
CNSAL
CNSAL
cnsaL
CASAL
cnsat
cnsat
cnsatL
COSAL
CNSAL

2785
2786
2787
2788
2739
2790
2791
2792
2793
2794
2795
2704
2797
2798
2199
2400
2801
28G2
2803
2806
2805
2R06
2807
2808
2809
2810
2811
2812
2813

2814 .

2815
2816
2817
2618
2819
2820
2821
2822
2823
2824
2R25
2R26
2827
2828
2629
2£20
2831
2832
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P61

SK1p

[z X2 NaXs)

X7
SAS

sa3
FX&
Fy?
FX4
NY &
FX5
(373
Sa3
X7
AYy
AXS5
RX &
‘RYXS
nY6
FY4
L85
NY?7
cAb
FXé
SA7
AX7
SA4
oL

RXO
€85
LT

X
SAf
BY?
SA?7
F2

END

SURPOUTINE SOLVE (F,rA,KpNyNDIM, IR, IC)

PPOGRPAM TO SOLVE K EQUATTOANS AX = £ (DIMENSTONED NDIM)
ASSUFME PREVINYS CALL YO RPOUTINE LU HAS BEEN MADE

£3
B3,
RS
[
xo
X~a
nert

COMMON 7DUMWOK Y G

COMPLEX A(MDIM,1),FINDIM,1),G(100),8

DIMFNSINM
Ni=N+1

IP(1),

Baol

X

1)

cosat
COSAL
caosatL
COSAL
cnsat
cosaL
cosaL
cnsat
cnsat
cosat
cnsat
cnsatL
CNSatL
Cnsat
cosat
cnsat
Cnsat
CNSat
CNSaAL
C0sat
cosat
cosat
cnsat
CNSAL
cnsaL
cosat
CNSat
COSAL
CasSAL
COSAL
CNTaL
COSAL
COSAL
CASAL
CNSAL
CO0SaAtL
COSaAtL
cnsaL
cnsaL
CDSAL
COSat
CNSAL
COSAL
cnsaL
cosat
cosat
COSAL
cnsatL

2833
2834
2835
2836
2837
2838
2839
2840
2€4]
2P42
2843
2844
2845
2R46
2847
2848
2849
2850
2851
2852
2RY93
2854
2855
2F56
2857
2858
2B5%
2PA0
2861
2862
28hK3
2R64
2865
2866
2867
2868
2869
2870
2rT
2872
2873
2874
2875
2876
2877
2878
2879
28R0
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W Ny

(S 3

D0 7 Kks=1,K

PO 1 Is1,N
IRI«IR(])
GII)=F(IRI,KK)

ne 3 Te2,N

Il1e7~1

Pa (1)

N2 Jel, 11
Bol=A(T1,3)2G(J)
GClI)ep

PR 5 IT=1,N

TeM1=1T

TisTs1

BaG(T)

IF (1.FOLN) 60 10 5
PO & gell,N
BasR=A{T,J)%G(J)
G(lyeA®A(I,1)

DN 6 TI=1,N
ICT=1C(T)
FIICT,xuYati(])
CONTIMUE

PETIION

END .
SUPPNUTINE SNLVTRN (F,AsN,NDIMsIR,IC)

TCN¥MPLM DUMIRK Y G

CAMPLEX A(MDIM,1),F(1),G6(100),R
DIMENSIAN IP(1), IC(1)
NYen+l

DR 1 Tel,p

ICTeIC(T)

GII)aF(ICT)
Gl1)=A(1,1)%G(})

DN 3 Ts2,N

Tis1-1

ReG (1) )
DN 2 Jge1,1)
ReR-A(J,1)2G(J)
G(I)=R&A(1,1)

N 5 1Te2,N

Jan1-1T

I1=141

BaG(T)

IF (1.EQ.N) GO YO S

PN & JeTl,N

Bef=AlJS, 1)%G(J)

G(I)=n

oq € Is1,N

-y
5

cOSAL
CNSaL
cosaL
cosat
COSAL
CNSAL
COSAL
cnsaL
cnsaL
cnsat
cnsat
cns L
cosatL
cosAt
cosaL
cnsat
cnsat
cosatL
cosaL
CPSAL
cnsat
COsAL
CNSAL
crsatL
cosat
cnsat
CnSaL
cnsaL
COSAL
cnsat
CNSAL
cnsat
CNSAL
COSAL
cnsaL
cosat
cnsat
COSAL
cnsaL
cOSAL
COSAL
cnsaL
cosatL
cnsaL
€nsaL
cnsat
cNsatL
cOSAL

2881
2882
2883
2884
2885
2886
2887
2RA8
2889
2890
2891
2892
2F93
2894
2895
2896
2897
2898
2899
2900
2901
2902
2903
2904
2905
2906
2907
2608
2909
2910
2911
2912
2913
2914
2915
2916
2917
2918
2919
2920
2921
2922
2923
2824
2625
2926
2927
2928
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40

45
50

55

60

65
70

80

85

90

95

100

6D 70 S
CONTINUE '
GO 10 50
Ko Kl
00 60 J o ¥,L
. NN 5§55 T = K,
IF (I +£Q, J) GN TO 55
IF CAR(UI,J) oNE. ZERD 0R., AI(I,J) NE, ZERO) GO TD 60
© CONTTHUE
"M s K
IFYC = 2
GN 10O 5
CPNTINUF
00 £S5 T = ¥,L
ALY = DNE
COMT INUF
NOCNNY = ,FALSE.
DO 110 1 = Kk,t
C = 7gen
TR = 280N
N0 75 4 = K,l
IF (J +E0. I) GO0 TN 75
C » C+ARS(ARIJ,T))+ABS (AL (), I))
P = P+ARS(AR(I,JIVI4ARSCAI(T,J))
CONTINIE .
.G = PARPANIX
f s PNE
S = Ca0
~ IF (€ «GEs G) GN TO 85
CF « FRRADIX
¢ » C*R2
GC.TN %O
G » FSRANIX
IF (C LT, GY GO TO 95
" F = FsPRANIX
. C = rs0PB2
GDh TO 90 .
IF ((CHP)/F GE, PTO5%*S) GO TN 110
LR s NNE/F
D(I) = D(Y)*F
P MOCONY = (TRUE,
00 100 J = KyN
AP(Tsd) = AR(I,J)%G
AT(Isd) = AL(Y,J0)%6
CPNTINUF .
PN 105 3 = 1L
AR(JS1) = AP(Jy1)%F
ATUJsI) = ATUS,T)2F

cNSaL
COSAL
cosaL
CNSAL
COSAL
COSAL
COSAL
cnSat
cnsat
cosat
cCNSatL
CNSAL
cnsaL
CNSAL
cnsat
cnsat
cOsaL
cnsat
CNSAL
CNS AL
cnsaL
cNS At
CNSAL
cnsat
CNSAL
cnsatL
CNSaL
CnSAL
COSaAL
CNSaAL
CnsatL
CNSAL
cnsat
CNSAL
cnsat
cOSAL
CASAL
CNSAL
cnsaL
CosatL
CNSAL
COSAL
cnsaL
cCNSAL
CNSAL
cnsaL
COSAL
CNSAL

2977
2978
2979
2980
2091
29R2
2983
29856
2985
2086
2937
2988
2989
2990
2991
2992
2993
2594
2995
2096
2997
29938
2999
3000
3001
3002
2003
3CC4
3005
3006
3007
3008
3009
3010
3011
3012
3013

3016

3015
3C16
3017
3018
3019
3020
3021
ac22
3023
3024
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1L0€ IvSuI - 3INNILNUD (44
040€ IvSU) LA=(Wer)iv
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35
&0
&5

30

*

T MPlaMe]
0O 35 TeMPl,L
YReAP({IyM=1)
YTe21{IyN=1)
IF (YP .EQ. ZERD LAND, YI ,EQ. ZERND) GO TO 35
YaY/X
AP(I,P=1)a¥YR
AT(I,M=1)aYI
PO 25 JeM,N
AP{IsJ)wAP(T,J)=YR®ARIM, J)+YIRALI(M, J)
AT(TrJ)wAT (T, J)=YRRAT (M, J)=YIRAR(M, J)
CAMTINDE
rR 30 Jal,t
AR(IyMISAR( S, MI+YPRAR( S, I)=YTI#AT (], T)
AT(S oMy =AT(JoMISYR¥AT(I,I)4YI#AR( Y, 1)
, CONYINUE
CONTINUF
CCHTINUF
RETUPN
FND
SURPLUTINE CMPYLR (AyNpTAas W, WKy TER)
INTEGE® Ny TA,TER
PEAL A{1),W(1),WK(1)
INTFGEP JERSTAASNNYNI)N2s Lo My)NMyKALsKy I INFER, NPT,
' N2PT, )Wy '
REAL ROELO,ZFRN,NNE, TEN, THNUS
NATA PRELP/16414000000000000000R87
CATA ZEPN,NNE/0+051,0/sTEN/10,0/,THNUSZ1000.0/
IEP « @
JEP = 0
TAA = JA+IA
NN = N4+M
N1 = 1
N2 = )

DC &5 J = 1,N
K = KAY
NN 30 1 = 1,N
WK(NM4T) = A(K)
A(L) = A(K=1)
K = K42
I = L+1
CONTINUE
PN 40 1 = 1,N
) ACL) = WK(NMel)

cosat
COSAL
CNSAL
CNsSaAt

COoSatL .

CNSaAtL
cNsaL
cnsaL
cnsat
Cns AL
COSAL
cosatL
cosat
cnsat
cnsat
cnsat
€nsat
cnsat
cosat
coSaL
cosaL
cnsat
cnsatL
cnsat
cnsaL
cesaL
cnsatl
cnsat
cNSaL
COSAL
COSAL
COSAL
COSAL
cnsaL
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cnsal
cnsaL
casat
COSAL
cnsat
cnsat
cosat
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cosat
cnsaL
COSAL
cnsat
cnsat

3073
3074
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3083
3074
3085
3085
3087
30AR8
3C89
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3091
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3004
3095
3096
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3100
3101
3102
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2108
3109
3110
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3112
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3114
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311¢
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3119
3120
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00¢

Lt =14
%) CONTINUE .
YAl = KAl4TAA
45 COMTINUF
CALL BALANCE (AC1)sA(N+1),NsNNsKyLoWKINT))
CALL HFSTC (ACYD,A(N+1) KoL NyNN, WK(N2})
CALL FICLRC (A(1),A(N®1) KoL s Ny NN WEL), W(N+1), INFER, JER)
N2 = N2=-1
DN &0 I=1,N
NPT & N4l
MZPYT & N2+l
WKIH2PT) = WINPI)
&9 CPTINUF
J¥W = NaN
J = N
PO AS Tel,M
WlJW=-1) = Wiy
K20J = M2+
WlJW) = WK{N2PJY
J¥ = Jw=2
J = J=1
65 COMTINUF
IF (IER (“F, N) CALL UEPRTST (IER,6HCMPXLR)
IF (JFP LFQ, 0) GN TN 9005
IFF = JEPSINFER
- CALL UEPRIST (IER,H6HCMPXLR)
9005 RETUPN

END

SURPQUTTME FIGLRC (HPsHT Kyl pNeTHy WRoWI» INFER,TER)

INTEGEPR KoLsNoTHy INFER, JER

PEAL HRUTH, 1) sHI(TH,) 1Yo WP (1),WI(])

INTFCER ToNNs TTS,NMIONPL,LL, Mo MMY o NMY, 0, M1, MM, MPT ,
* IMI,dM

REML T1€2),T2(2)sT302),2FRN, ONE, TWO, RDELP, TR,TT,
* SR,STaXRyXI,YRP,YI,ZR,21

COMPLEX X5 ¥,y 1

ECUIVALENCE TN o (T XPY,(TLC2)5X1),
1 (Ys T2(1))9(T201),YRYL(T2(2),Y]),
2 (ZoT301))o(T3(100ZRYHI{TI(2),21)

rATA ZERDs NNESTWN/0.0s1.0,2.0/

CATA RDELP/1£41400000C00000000087

INFEP=Q

1EP =0

00 S5 I=1,N

TF (T «GE. K oAND. I LE, L) GO TN 5
WO(I)}mHP(T,1)
WILIY=HI(I, 1)

5 CONT INUF
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voc

LEVEL = JEFP
IFP « LEVLLD

« IF (LEVFL.1T.0) LFVEL = &
IF (LEVFL.GT.4) LEVEL = &
GO TN 30

- 25 COMTINUE

IF (LFVFL,IT.%) GN TN 30
CALL GETTINUEI,MIN,TOUNIT)
IF (IEONFLFO,1) MPITECTOUNIT»50) TER,NAMEQ, YEO,NANE
IF (TEQNFLFO.0) WRITE(IDUNTIT,50) TER,NAME
30 1ECDF = 0
RETUPN
35 FOPMAT(IOH ##% TERMINAL ERPOR,10X,TH(TIER & ,13,
1 20H) FRNM SURRNUTINE== ,A6sAlsA6)
60 FOOMAT(36H #&* WAINING WITH FIY ERRNR  (IER = ,13,
1 20H) FROM SURPOUTINF=—= , 465415 46)
65 FOPPAT(18H %&& YAPNTHNG EPROP,I1X,7THITER = ,13,
1 20H) FPCM SURRNUTINE-= ,A6541,A6)
50 FOPMAT(2QW *%% NNDEFINED FRPOR,OX,7HI(IFR » , 15,
1 20H) FOOM SUARDUTINF~= ,465,41,A6)
5 IEQDF = 1
NAMEQ = NAME
RETURN
Eun
SURRPUTINE GETINULINPT,NIN,NOUT)
INTFGF® INPT,NIN,NOUT
INTFGER HIND, NOUTD
DATS NIND/SLINPUTZ,NOUTD/ 6L OUTPUTY
IF (INPST,E0,3) 60 TN 10
IfF (INPT.E0.2% GN TN ¢
IF (INPY.NFL1Y 6N YO 9005
NIM = NIND
NCUT = MPUTD
GN TN 9005
5 NIMP = NIN
GN TN 9005
10 NOUYD = NOUT

9005 PETURN

END

CosAL
cnsat
CNSAL
COSAL
cosaL
cosat
cnsaL
COosSAL
cnsatL
cNSaAL
cnsat
cNsat
COSAL
CnSaL
cosaL
CNSAL
CnsaL
cOS AL
COSAL
oSt
€Nsat
€nsat
cnsat
cnsat
CNSAL
Cneat
CnSAL
CNS AL
cosatL
cosal
coSalL
cnsat
CosaAL
cosaL
CNSAL
cnsat
COSAL
CNSAL
cnsat

3313
3314
3315
3316
3317
3318
3219
3320
3321
3322
2323
3324
3325
3326
3227
3328
3329
3330
3331
3332
3333
3334
33135
33138
3337
3338
3339
3340
3341
3342
3343
3344
3345
3346
3347
3348
3349
3350
3351

70
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90¢

AN OO

el

»w

oy

[ alal

PoONrO AM UXVC(INDUTaOUTPUT,TAPES'INPUT:TAPFé-ﬂUTPUTnTAPF?) WING
THIS PROGRPEM CALCULATES THF LAMIMAP ROUNDARY LAYFP 0N TAPFRED WING

WING
AND SWEPT WINGS WITH ADIARATIC WALL TEMPERATURF WING
INDPUTS ARF: STRFAMWISE ATOFQOTL CONPNIMATES, PRESSURF WING
DISTRIRUTION IN TERYS (QF CPy ANL MASS FLDW RATE THROUGH THE WING
Watt WING
CALCHLLTIONS £QF RASED PN COMICAL FLOW ASSUMPTIONS WING

WING
COMMOr sBiCO/ N7T:NZoN?»TT’Y’PFFS»CVArHoTToETA(lOl’vDFTA(IOl)sA(lONING
11)s¥(101) WING

CoMPAN /RLCYY HEoPRaCWUFS-UFSnCFL(51)’aFTﬂl(51)lU‘(5l)DUE(5])pT(5IUING
1)’9‘(51)pPHI(ﬁl)oF“GE(51)’VC(5l’nC”UF(51)'Pl(51))P3(51)’P4(51),CD(UING
251),3LP(51) WING

Crvsr fPRDFY DFLV(IOI’DF(10112)bU(]f‘ll?),V(]CID?)OG(10112)v“(101.V1NG
l?)'Y(10]»?)-“(101:?)r((10])t“F(IOIIZ)-F(101p?)pDFNP(]Oln?)ﬁfﬁl(lﬂlulﬁ

F97)0782(1C142) WING
COMMIAN /DLE/ TWRT,815425A02, VRP WING
---------- e I il SIS TS VY
CALL INTIAL WING
NZel ’ wING
ISPLvz=n WING
IfLnwag WING
ITuavelpn VING

WIKG

I6RCY=C wING
WOTTE (4h,11) NZoXCINZ) WING
ITap VING
ITalT4) WING
IF (TT.LELITMAY) 60 TN S wing
WRITE (€5,10) WING
GO Y0 9 WING
WING

IF (ISNLVP.FO0.1) CALL FLUTD Wing
CetL CrFF VING
CALL SNLVe WING
: WING

CHECK FOO CONVERGENCE . WING
IF (ARSUNEIVIIIILEL0.0001) GD T0 & WING
IF (TSOLV2,E0,1) rALL SPLve WING
CO TN & WING
WING

ADD FNERGY FCUATION AFTER CONVERGENCE vIingG
IF {ISNLV2.FQ.C) GN TN 7 wIiNG
Catt sCiv? wING
G 1O g WIMG
IF {(CMACH.FC,0,0) 60 TN A WING

‘ISOLV?-l : WING

—
DO DNITRMP DN

hbbbabbbrwumww'»wwwwm'\l’v'vr\)\)NNVM-‘M‘-‘H-‘-‘“HH
'D\IO\J!l‘w'\l\-"_)O'.nﬂ)\Ylbw'\!'-‘o-D"D\l’)‘ﬂl‘w'vﬂ')O’DNJ'"JlBDJN'-'
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F.-Xal

[ladakaNal
-0

Loz

60 TN 2 WING

WVING

ETAF CPNUTH AFTER CONVERGENCE WING
IF (ARS(T(NP,2) ), LF.1.F~8) GO TN ¢ WING
IF (NP.EQ,101) BN YO @ VING
IGRCuelGRMY 4] WING
IF (IGPOW.GT.Y) GO TO 9 WING
Li=1 ) WING
CaLL PRCFIL (LL) WING
6 71 2 WING
. WING
CaLL nuTeuT VING
16 (N7.CTNZTY CALL EXIT VING
(140 Ko V4 WING
--------------- . e e - - s e e e .-~ - == = WING
VIRG

wing

CFMOMATY {(1HOL23HITFRATINMS FXCEFD ITHMAY) VING
FRRMAT (1HO»4HNT? =y T3, EX e SHY/C w,E14.6) WING
END WING
SURPNUT INE INTTAL WING
cnmeny sacor RTToNToNPoITs Yo RNFSeCMACH, TToETA(I01)DETAILIC1)»A(IOWING
1D)svEl101) WING

COMPAN /RICYY HEp PR, CMUFS,IIFS)CELIS1)»PETALLS1) p1E(SY1)eVE(S1) 47 (51WING
l)oF‘(S!‘,PHI(E]),FNPF(31)-XC(SI)-CVUF(51)p°1(5l”P3(5l)-P4(‘1)nPU(HING
251),31P(51) WING
ThrMON JPROFY DFLVI101)eF(10102)5U(10152)sV101021,G0101,2),W(ICTsWINA
I?)pY(!Ol.?)-nllel,?)'f(101);“G(ICI»Z),F(IOI;Z)JOFNP(IO!p2)'CA14]0!UYNﬂ

292140 A20101,2) WIMG
COMYAN /OAL) TWNT,A1oA24A3,VGE WING
NIMFMSION TITLF(20), DHE(S1)), NDUE(51)s NDW(S1), DPR(S51) WING
. e e e e e e . e e e e . ... - - e e e e e e e e e e .- VING
PELD (5,23) YITLE WING
RFAD (5,21) Tw2T WING
RFAD (5426) NISNITLETAE,DFTAY,VGP VING
PEAD (£425) XpSWLF,SUTESCMACH,UREF, TPRES,TT, PR WING
XINPUTSY VING
CEAD (£4525) (B(1)sTs1,NT) VING
READ (5,25) (Y(T1)eIm1l,NT) VING
READ (5,25} (¥C(I),Islsh?T) WING
RFAN (5,25) (P&l])sInl,N2T) VING
READ (5,25) (ALP(T),T=1,N7T) VING
CMSNaCMACHYS? WING
RPESaTPFES/(17164*TT) VING
HECOCMACHASONRT(1,4%1716.%TT) WING
IF (CMACH,F0,0.0) HIFSaUREF WING
CMUFS®2 27F=-00%TT¥%] ,5/(TT41908,6) WING
TTITaTT#(1.640.2¢CHMSO) . WING

)

49
5S¢
51
52
52
LY

§F

- 57

58
59
60
[ ]
€?
&3
[
-3
6¢
67

&Q
70
71
T2
73
74
75
74
77
70
76
RO
8]
r?
a3
(XY
ps
26
&7
8R
89
90
91
92
93
94
95
96
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80¢

[ NaXal

W N e

>

(e Na¥al

HESTTT*A006,0
REY=UFS+POFS*YINPUT/CMUES
Ale] . +VGP

A2ma)+VGP YD

AZ=A24V(GPhe2

CALCULATE SURFACE CONRDINATE THETA

DEL=ACDS(1.0-8(1))
ETA(1)=DEL

IF (A{1).G6GT.A02)) ETA(Y)==DEL
BN 2 T=2,N7
PHAMG®ACNS(1,0~A(T})

IF (A¢I).LT.A(I=1}) 6N TO )
FYA(T)=PHANG :

6n Tn 2

ETAL] )m=PHANG

IF (AT} EQ.0.0) FTA(I)=0,0
CONTTH IR

CALL SPLIMF (Y,FTANT,NFLVY
TLE«TAMIG,0174533%SWLED
TTE«TAM(0.C174533*SUTF)
CPuTLF-TTE

Yo Y#SCET(1.0+TLE**2)/CB

DO 4 T=1,N1

SFeSINIFTA(]I))
TCS»TLF~CR*A(])

FER1 0+ (CRAY(TIIS#2+TCSeTCS

CFaZ a0 (-TCSH*#SF4CR*Y(TIXDELV(]))
XFe(fRASESTCSINFIFF/2,0) %%
YFEe(,25%(DF/FFYI#n

ZF= (T B*(DELVAII=Y(I)YENF/FF/2,0) ) %02
NETA(T)I=SCRT((XF+YF+IF) /FF)
CONTIMUF

CALL TRTEG (FTASDETASCHNT)

CALCHLATFE VELOCTTY COMPONENTS
B0 10 Tel,N77

IF {CMACHLEDLC.M) 6N TR 5
DPP (T )= ,C+0,7*P4(TI*CNMSD

P‘(I)-1.0+(l.O-UDD(I)**0.2ﬁ5714)/(0.?*CMSO)

GroTh e

PF{I)e],0-P4(])

NPRAT)=] CoNRFEXYPEF#PL(T)/TT/3432,0
IF (1.67.1) 6N TN 7
DEL=ANOS(I1.0-%C(T))

PA(1VseDEy ’

WING
WING
WING
WING
WING
WING
WING
WING
NING
WING
WING
WING
WING
WINA
WING
WING
WING
WING
WING
wWIing

WING |

WING
VING
WIrs
WING
MING
VING
WING
NING
MING
WING
VING
VING
WIMNG
WING
WING
WING
WING
WING
VING
WING
VING
WING
WING
WING
WING
vInA
WING



60¢

11

12
13

IF {XCU1).GT.¥C(2)Y PI{1)m=PFL

GC T2 10

PHANG®ACOS(1,0=-XC(T))

IF (xC(T)elToXC(T~-1)) GO YO 8
PALTIVYaPHANG

60 T 9

PILT)a=PHANG

IF (XYC{1).EQ.C,0) P3I(IVa0,0
CONTTIMUF

Fafl CURIC (CoFTAWNTSPIH,NZIT,Z)
NHE(Y)Y=SORT(PE(Y))

NWfEil)eC,C

NUM=]

D71=7(1y

2¢1Ys0,0

CRacCA%CR/ (1., 0+TLE*S2)
CCal,C*TLF/CS

QP (1)=0,0

0N 11 I=2,N7T7

ZeIy=7¢(1)-D21

D7=2¢1)=2(1~1)

RO(I)mOR{I=1)4D7*X
Gla~PhF(I=1)¢n7
P1(1)=7(1=Y)4G.5%D7

CALL CURTIC (PFEpZoNZT,P1,NUM,UE)
G2TRYw=(NIF(1=1)4G1/2,0)%%24UF (1)
IF (G2Tev 1 T,0.0) G2TR¥=0,0
G2a-SCRTLL2TRAMY*D?

G2TOMwa (NHF([=1)+G2/2.0)¢%24UF (1)
IF (RATE¥ 1T,.0.0) G3TOMe(,0
G3e-SCOT(NH2TPMYDY
GATOMePFIT)I=(PYE(]=1)+G3)%nD

IF (GATEM 1T, 0,0) G4TP™a0,0
Gen=SCFTINRLTRM)ON?

NUF(T)ePUi (I=104(G142,0%G242,0%G3464)/6.0
DRFIT)eSCRTIPE(T)=NUE(T)**?)
CONTIMUF

CALL SPLINE (PWFyZuNIT,LDW)
DIV(L) =2 CH(PUS(2V=DUF {1V /Z(2)12(2)

IF (IWRT.NF,0.AND.IWRT.NEL2) G0 TD 13
WPITE (7) TITLF

WPITE (7) NZT4X,XINPUT

DO 12 I=1N7T

NUMZeLWF (1) Y UFS

WEITE (7) XCUT),2(T),M1IM2

CONTINUE

CONTINUE

)

WING
WING
WING
WING
WING

© WING

WING
VING
WING
WING
WING
WING
VING
WING
WING
WING
WING
WING
WING
WING
WING
WING
WING
WING
WING
WING
WiING
wInNG
WING
wIMNG
WING
WING
VINA
WING
WING
VING
WING
WING
WING
WINA
wING
VING
WING
WING
WING
WING
WING
WING

145
146
147
148
140
150
151
152
153
154
155
156
157
158
159
160
161
187
163
164
165
166
167
168
169
170
1
172
173
174
175

-176

177
17¢
179
18C
1R

183
184
18%
186
1r7
lge
189
190
191
192
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[z Ea¥al

16

15

1s

[N aNal

17
18

19

WRITE (6e27) TITLE

WING

WOITE (é,2%) C"ACH:UFS)TPPFS’YT.PP,RDFS’CHUFSoREY;XINPUT;X’SVLE;SLVING

YTESNISM7THETAFS NETAY ,VGP
WRITE (06929) (1,A(T1,Y(I), al,oNT)

WING
WING

WRPITE (&53C) (I;Yf(l)pT(T);PR(I)-’Q(I):BL’(Y):OUF(!)’DVF(T)oDDU(I)UYNG

1ol PKk(1)sTal1,N2T)
CALCULATE CPEFEICTIENTS FNP RL EQNS,

UFS2eFS*%2

PO 186 J=1,N2T

UF(J)=sUFS*NOR ()

WE{J)Y=sUES*PWE(Y)

RETATLJY=DNELJI /DUEC Y)Y

PF{J)enPR(J)I*TPRES

IF {CPACH.EQC.CL0Y GO TN 14
TEaTTH10-02¢0MSO# (PUFTI)¥*24NDUF(JI*%2~1,0))

S-(—DUF(J)‘("DU(J)-OUF(J))‘(HFSZI(1716.‘TE))‘(1.00(198.6—

1(19R  E+TF) Y)Y

QHOF () =PE(I)/(171h.*TF)

&N 13 1%

TEuTY

S=C.n

RHOF(JS)=ROFS .

CPUCIJ) @2, 27E~ORS(TE**1,5/(TE+198,6))
PIUIYeCPW Y)Y /DU LYY

PLISISRETALI(Y)# %2
P3lJ)-P.ﬁ“?.O‘nOV(J)IDUE(J)¢P4(J)4S‘REYAI(J))

WING
WING
VInG
WING
WING

WING -

WING
WING
VING
VING
WING
WING
TEV/(T7.0%WING
WING
WING
WING
WING
WIKG
WING
WING
WING
WING
WING

qU’(J)-S(?PT(UE(J)‘RNGF(J)*X/CMUF(J))’PLP(J)‘UFS‘P"FSIPHHF(J)IUF(J)L’YNG

IF (J.80.1) 6N TN j&

BETALR«l 5% {RFTALIJI+RFTAI(J=1))
CELUJ)YRETAIRI(T7(II=20J=11))
CONTINUF

CFL(1)»0,0

NDEFINE NUMRER NF POINTS AND GPID
CFET*(1)=DETAL

ETa(1)=0,0

IF ({VGP=1.0).1F.0.001) 60 TO 17
NF'ALFC((ETLE/DFYA(I))'(VG”’I.0)*1.0)/ALOG(VGP)’1.001
60 10 1R

NFeFTAF/DETA(1)+1,001

IF (NP.LF.101) GO TO 19

WRITE (£,24)

MPeld)

ne 20 Je2,101
DFTA(CI)-TETA(I-TI#VGP

WING
WING
WING
WING
WINA
WING
VING
WING
VING
WING
WING
WING
WING
WING
WING
WING
YING
WINR
VING

191
194
105
194
197
194
190
200
?¢1
202
203
204
205
20+
207
208
209
210
211
212
211
214
21°%
216
217
21¢
2109
220
221
222
223
224
225
226
227
22¢
22¢
230
2n
232
222
234
235
234
217
238
239
240
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20

NRONNNNNNDNNOOOO
D NP D NN~

30

31

[aXa]

ETA(Y)IwETACI-1)4DETA(I-1) VING

AlJ)mC E*DETALY-]) VING
LL=0 WING
CALL PPOFTL (LL) WING
RETUON VING
el T . T VING
R L - = = e e - - - YING
WING

WINA

FGOMAT (15,2E20.13) WING
FReraT (4£20,13) WING
FORMATY (2044) VING
FOEPAT (21343F10,0) WING
FOEMAT (RF1C.O) VING
FrRMAT (1HO,36HNP FXCEFDEN DIMENSIDNS == SET TO 101) WING
FORVAT (10,2084) YING
FEEMAT (1HO07HFACHN w9F14485 X0 THI'ES  o3F144h3YyTHPES  =,El4.heWING
13%,74TFS  2,F14,643X,7HPR *pFl4 6/1HC, THROFS =, 14,6, 3%, THMUEWING
25 ®eF16ahs 3Ny THREC  #,€)4.6/1HC)7THOHOPD =, F14.6,3¥, THRADTHS s, £ 16WING
Betr P THLESW  woFTh,Ae3Y 3 THYESY =3 E14,6/1H0, 7HNT =2 13514Y, THNZWING
& 0 e I3 6N THETAE  w,F1l4sba3Ys7HDETAL wpElbaby3Y, THVGP  mpFl4, EWING
571 WING
FOOMLT (//71HC 64X, A0HSTRFAMWISE ATRFATL COOADINATES/IHO»3H NT4AX,AHVING
1X7Co Y EY3RT/C/OIH pT1353Y0F1babhy X ,F14,6)) WING

FOEMAT (1KRC, 52X 12HSTATION DATA/IHO 1Y, 2HM? 3 SX3HY /o 10X SHTHETA, IWINS
11!-IHS:I3!u?HC?o11YnBHCCLDIOY,SHUFUFS;QXoSHkFUFSDQX,6“PU‘UFS,QX,SHNING

POEPES/IIH »T13,9E14,6)) WING
FOPMAY (1Y) WING
ENP WING
SURRDUTINE PROFIL (L) . WING
ComrIr s cey NZTaNT s bRy IT s X s ROFSHCMACHITTLETACYOT ) ,DFTACICY) A (10WING

11),v(101) WING

CnMvoN saicyy/ HEs PR, CVUF S UFSyCELI51)sRAFTAT(51)sUR(I51) s NE(S1)»Z(51WING
l)oPF(5])’PHI(SI),RHOE(ﬁl),Xf(ﬁl)pC”UE(Sl)yPl(El)aPB(Sl);’k(il)pPP(UTNG
251) 931 P(5)) : WING

coMeny /PRNFY DELV(101)»F(10152)sUl1C192)9VI1C1s2)5GL101,2),W(101,KING
12)»T(!Glo?)oﬁ(lOloZ)-C(lOl)fﬂG(IOInZ)nF(IOloZ)pDFNP(ICln?)pCAl(IGIUING

292100 A2(101,2) WING
o, R T T T T TSV, WING
TF (L .EQ.1) G TO 2 WING

: WIKG
DFFINF TIMNITIAL PROFILFS WING
F(le2)00.0 WING
BA(1s2)%1.C wING
BE1=4,0%(8G(1,2)~1.0) WING
RC2w4 ,0*(1,0-PGI(1,52)) WING
DN 1 J=1.np WING
F‘AF-FTA(J)IFTA(NP) WING

|

241
247
243
264
245
244
247
248
249
?s¢
251
?52
2512
254
?55
254
257
P5F
2¢6
260
261
262
243
264
26*
26¢
267
266
269
270
271
272
273
274
275
276
217
278
279
260
781
202
282
2P 4
29%
2R
287
2AR

w4 TUNIDRIO

-y
e

1
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(AN

NGO

rw

FUJ32)20,5%FTARSETA(Y)
Utds?2)=FThn
VI3e2)e1,0/FTA(NP)
GlJs2)mF(4,2)
WlJs2)sU(S,2)
TE3e2)eV(J,2)
NDENK{Js2)m1.0
R{Jo2)e},0
CtIys1,C
BC(Je?2)=1,0
COMTINCE

RETUSHN

PEOFILFS FOR FTAE GROWTH
NP1snps

NP1ls»P1l=]

NP=F D41

IF (NPL.COT,L101) NP=10]

KX =]

TF (N7.F0,1) Kvw2

DN 4 Kewhk,?

AN 3 Jaroy,Mp

DFMP (s YONFENR(INPYILI, K )

CtJr=1,0
FOJoK)mETALJIFINPLISK)=ETA(NPLY)
UlJe¥)al,C

ViJeW}uV{rPTI1,KY
GlJIsX)ebETA(SI4GINPLYISK)=FTA(MPL])
W(Js¥)el, 0

TUIsXIaT(NPLL,K})

BlJsx)eP (MP11,K Y

IF (CMACH,ECLCL0) 60 TO 3
RGLJI,K)«1,0

ECJoK)wE(NPLI,K)
CATtIoX)CAL(NPLT,K)
CA2UJ»¥)eCAP2(NPLY,K)

CONTTALE

COMTIHIIE

RETURN

EMND

SHACNETINE CURIC (fLyXLoIN,FIsNR,PP)
DIMEMSTION YLI1Ys XLE1)y ETC1)s PP(1)
Ne A I=1en0

ND 2 Jsli,sIN

IF CLFTEDI=YLIJ)) W LELOL.0) GO TO 1
60 TN 2

2=y

6N TN 2

WING
WING
WING
WING
WING
WING
WING
VING
VING
WING
WING
WIKG
WING
WINA
WING
WING
WING
WING
WING
WING
WING
WING
WING
WIKG
WING
WING
wing
WING
wWING
WING
WING
WING
WING
VING
WING
WING
WING
WINR
WING
WINS
WING
WING
WING
WING
WINA
WING
WING
WIKNEG

2?89
290
291
29?2
293
204
295
294
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ST¢C

202),€820(10),2) YING
. e e e e e et et et e e e e, e e e r e, ...~ = WING
WWel,C WING
IF (TT.6GT.1) €0 TO 1 WING
PEISa,54PF(NZ) WING
UE2HuC 5%UF(K2) #%x WING
WING

00 2 Je1eNF . WING
IF (NZ.GT,1) WWsd(Jd,2) WING
HOHESAGI,2 ) -UE2HY (U Js2)%¥24P4 (N ) UWE%2) WING
TTTbi/E005,0 WING
CMUR2  27F=CaO®TTT##]1,.5/(TTT+198,6) VING
NEME(Je2)wQHNFIN7 VEH/PF 25 WING
CCIIaCMU/LCMUEINTI*DENR(J2))  ° WING
CONTIMUF . WING
g VING
UF2HF e UF (N7 ) €42 FHF WING
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